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Wastewater  Management  Study  for 
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PLAN  FORMULATION  METHODOLOGY 


PURPOSE 

The  purpose  of  plan  formulation  and  evaluation  is  to  logically 
develop  the  process  to  be  used  in  the  systematic  analysis  of  all 
practicable  solutions  to  a particular  problem  and  analyze  these 
solutions  to  arrive  at  the  best  possible  set  of  alternatives  to 
meet  the  goals  and  objectives  set  out  in  the  problem. 

INTRODUCTION 

This  appendix  traces  the  process  through  which  an  ultimate  set  of 
optimized  wastewater  management  plans  evolved  to  address  the  problem 
of  wastewater  management  in  the  Three  Rivers  Watershed  Area.  The 
formulation  of  alternative  wastewater  management  plans  followed  the 
guidance  issued  by  the  Office,  Chief  of  Engineers  on  8 November  1971, 
which  specified  "alternative  wastewater  management  programs  are 
to  be  considered  the  primary  vehicle  by  which  contributions  are  to 
be  made  to  the  four  specified  components"  . . . "national  economic 
development,  environmental  quality,  regional  development  and  social 
and  community  well  being." 

Three  steps  constituted  the  process  by  which  the  wastewater  management 
systems  were  formulated: 

1.  Information  gathering. 

2.  Systems  design. 

3.  Evaluation  of  systems  for  contributions  to  the  four  components. 
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Each  of  these  steps  was  carried  on  continuously  throu<>hout  the 
study,  and  each  Interacted  with  the  others. 

THE  STUDY  AREA 

The  study  area  consists  of  three  river  systems:  the  Chagrin,  the 
Cuyahoga,  and  the  Rocky.  In  addition,  there  are  several  small 
streams  that  drain  directly  Into  Lake  Erie.  The  study  area  was  also 
extended  to  the  west  to  Include  all  of  Cuyahoga  County.  The  head- 
waters of  the  main  rivers  lie  along  the  St.  Lawrence-Mlsslsslppl 
divide,  and  the  rivers  flow  generally  northward  to  Lake  Erie. 

Approximately  23  percent  of  the  area’s  1,500  square  miles  are  presently 
urbanized.  Cleveland,  with  a population  of  over  750,000,  Is  the 
largest  urban  center  In  Ohio,  one  of  the  nation's  largest  Industrial 
cities,  and  one  of  the  largest  Great  Lakes'  ports.  Industrial  pro- 
ducts manufactured  In  the  area  Include  steel,  automotive  products, 
machine  tools,  petroleum  products,  chemicals,  rubber  goods,  and 
wearing  apparel.  Akron,  with  a population  of  over  275,000,  Is  a 
major  tire  and  rubber  center  and  the  fifth  largest  city  in  Ohio. 

The  Rocky  River  Basin  is  the  westernmost  of  the  three  rivers  and 
drains  294  square  miles  In  Medina,  Summit,  Lorain,  and  Cuyahoga 
Counties.  The  two  branches  join  at  North dmstead , flowing  north 
to  Lake  Erie  In  a single  narrow,  steepwalled  valley.  Most  of 
the  East  Branch  and  the  main  stem  flow  through  the  Rocky  River 
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Reservation  of  the  Cleveland  Metropolitan  Park  System. 


The  Chagrin  River  Basin  is  located  in  the  northeast  portion  of  the 
basin  area  and  drains  267  square  miles  in  Cuyahoga,  Geauga,  Lake, 
and  Portage  Counties.  The  main  river  rises  south  of  the  village 
of  Chardon  and  flows  southwesterly  to  its  confluence  with  the  Aurora 
Branch  coming  from  the  south.  From  there,  the  river  flows  north 
through  the  easterly  suburbs  of  Cleveland  joining  the  east  branch  of 
the  Chagrin  and  then  discharging  into  Lake  Erie.  Much  of  the  upland 
watershed  is  generally  rolling  wooded  land.  The  lower  25  miles  of  the 
channel  is  deeply  entrenched  on  bedrock  until  it  emerges  on  the  flood 
plain  below  Willoughby.  Sections  of  the  lower  east  branch  and  the  main 
stem  flow  through  the  Cleveland  metropolitan  Park  System. 

The  Cuyahoga  River  Basin  drains  813  square  miles.  Beginning  east  of 
Chardon,  only  16  miles  from  Lake  Erie,  the  river  flows  southerly  to 
Lake  Rockwell.  This  impoundment,  used  for  Akron  water  supply,  severely 
limits  the  flow  of  the  river  and  in  extremely  dry  weather  permits  no 
flow.  The  river  at  that  time  may  consist  only  of  leakages  and  the 
drainage  from  small  tributaries.  Authority  for  the  total  use  of  the 
river  by  Akron  was  granted  by  the  Ohio  legislature  in  1911.  Below 
Lake  Rockwell,  the  river  flows  southwesterly  to  Akron  where  it  begins 
a northerly  course  through  the  greater  Cleveland  area  to  Lake  Erie. 
Principal  tributaries  and  the  areas  they  drain  include  the  Little 
Cuyahoga  River  (68.9  sq.  mi.).  Breakneck  Creek  (79.0  sq.  ml.).  Tinkers 
Creek  (96.4  sq.  ml.),  and  Big  Creek  (38.6  sq.  ml.).  The  lower 


six  miles  of  the  Cuyahoga  constitute  a navigation  channel  with  special 
problems  that  are  inherent  in  its  use  and  maintenance. 

In  addition  to  the  major  rivers,  there  arc  several  smaller  stream 
basins  directly  tributary  to  Lake  Erie.  The  combined  drainage  area 
of  these  minor  creeks  is  approximately  133  square  miles. 

In  the  Three  Rivers  Watershed  area,  the  topography  of  the  upland 
areas  of  the  river  basins  generally  consists  of  rolling  hills.  The 
area  is  largely  wooded  and  contains  numerous  small  lakes  and  swamps. 
The  terrain  is  variable.  In  some  areas  streams  are  of  moderate  slope 
and  meander  through  broad  valleys.  As  the  rivers  pass  highly  indus- 
trialized areas,  they  often  follow  complex  systems  of  burled  valleys 
formed  during  glacial  melting.  For  the  most  part,  soils  formed  on 
this  glacial  material  have  silt  and  clay  loam  textures  with  alow 
Internal  drainage.  The  coarser  sand  and  gravels  of  flood  plains 
and  glacial  outwash  occur  locally. 

A relatively  distinct  escarpment  divides  the  basin  between  and  up- 
land plateau  and  the  lake  plain.  In  the  plain,  the  main  streams 
are  deeply  entrenched  and  steep,  and  the  valley  floors  are  narrow. 

The  lower  courses  of  the  Rocky  and  Chagrin  Rivers  are  in  deepsided 
narrow  valleys  while  the  lower  course  of  the  Cuyahoga  is  flat-floored 
and  wider.  Pleistocene  lakes  once  occupied  these  lower  areas,  and 
the  silt  laid  dovm  in  these  lakes  is  exposed  at  many  places  along 
the  valley  walls.  Erosion  of  these  silt  deposits  contributes  in 
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lar^e  measure  to  the  sediment  load  of  the  rivers.  The  1970  census 
reported  a population  of  2,7A6,845  in  the  Three  Rivers  Watershed  Area; 

62  percent  of  that  population  was  located  in  Cuyahoga  County  and 
another  20  percent  was  located  in  Summit  County.  The  cities  of 
Cleveland  and  Akron  housed  750,903  and  275,425,  respectively.  Nearly 
80  percent  of  the  population  is  presently  served  by  sanitary  sewage 
systems. 

Recent  years  have  witnessed  a gradual  but  significant  change  in  the 
distribution  of  population  within  the  area.  Like  most  older,  heavily 
industrialized  cities  in  northeastern  Ohio,  Cleveland  and  Akron  have 
been  losing  population  to  their  surrounding  suburbs,  at  rates  of  14.3 
and  5.1  percent,  respectively,  in  the  last  decade. 

The  net  out-migration  of  population  from  the  central  cities  is  reflected 
in  the  absorption  of  rural  land  by  urban  uses  at  a rate  substantially 
exceeding  the  rate  of  population  growth.  The  result  is  a general 
lowering  of  population  density  in  the  liner  cities.  At  the  same  time, 
current  suburban  development  is  occurring  at  substantially  lower  den- 
sities than  those  of  earlier  suburban  developments. 

The  area's  urbanization  takes  the  form  of  a multi-centered  urban  net- 
work. The  principal  centers  are  downtown  Cleveland,  located  on  the 
shore  of  Lake  Erie,  and  Akron,  located  on  the  divide  at  the  southern 
edge  of  the  Cuyahoga  Basin.  Although  both  of  the  centers  have  been 
declining  in  population  and  somewhat  in  influence  in  recent  decades. 
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they  still  constitute  the  principal  cultural  and  economic  centers 
within  the  region. 
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Rural  land  uses  consist  principally  of  general  farming  and  dairying. 

In  some  areas  these  activities  are  supplemented  by  specialized  pro- 
duction that  Includes  fruit  and  vegetables.  The  extent  of  agricul- 
tural land  use  has  been  declining  with  rapid  urbanization  of  the 
countryside. 

TECHNICAL  OBJECTIVES  , 

Two  technical  objectives  were  identified  In  the  8 November  guidance. 

They  were:  (1)  "to  prevent  the  continued  degradation  of  our  water 

resources  by  waterborne  wastes  and  (2)  to  provide  for  the  efficient 
reuse  of  treated  or  rr  d wastewater  and  its  separated  constitu- 
ents.” Examples  of  Ciuded  agricultural,  industrial,  and 

municipal  supply,  and  low  flow  augmentation. 

In  light  of  the  first  objective,  two  sets  of  effluent  water  quality 
criteria  were  established  and  Identified  as  Level  I and  Level  II. 

Level  I criteria  are  based  upon  the  effluent  standards  of  the  State  i 

of  Ohio.  Those  standards  allow  variations  in  the  effluent  concentrations 
of  some  Indices  of  pollution  as  functions  of  the  receiving  water  classi- 
fication, dilution  availability,  plant  size,  and  season.  Level  I i 

criteria  consist  of  the  most  stringent  requirement  for  each  of  those  1 

constituents. 

Level  II  Is  based  upon  the  national  goal  identified  In  the  Federal  Water 
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Pollution  Control  Act  Amendments  of  1972,  "...  that  the  dlscharf’.e 
of  pollutants  into  the  navif»able  waters  be  eliminated  by  1985."  The 
Office  of  the  Chief  of  Engineers,  Department  of  the  Army  (OCE)  esta- 
blished technical  goals  for  this  study  commensurate  with  that  national 
goal,  i.e.,  (1)  to  prevent  the  continued  degradation  of  our  water 
resources  by  waterborne  wastes  and  (2)  to  provide  for  the  efficient 
reuse  of  treated  or  renovated  wastewater  and  Its  separated  constituents. 

The  technical  goals  were  translated  into  effluent  criteria  by  OCE, 
consisting  of  the  most  stringent  constituent  levels  from  among  those 
required  for  public  water  supply,  irrigation  water,  livestock  x#ater, 
and  aquatic  habitat.  Those  criteria  are  referred  to  as  the  OCE  Goals. 

The  OCE  Goals  should  not  be  Interpreted  as  effluent  standards  established 
by  the  Federal  government,  but  rather  are  the  translation  by  the  Corps  of 
Engineers  of  the  stated  national  objective  Into  a set  of  consistent 
guidelines  for  all  similar  wastewater  management  studies  throughout 
the  nation. 

The  effluent  criteria  making  up  Level  II  differ  from  the  OCE  Goals  to 
reflect  the  continuous  performance  capability  of  the  various  advanced 
wastewater  treatment  technologies.  Although  ihe  treatment  facilities 
are  capable  of  meeting  the  OCE  Goals  more  than  90  percent  of  the  time. 
Level  II  criteria  can  be  met  essentially  all  of  the  time,  barring  any 
unforeseen  circumstances  having  low  probability  of  occurrence.  The 
Level  II  criteria  add  to  the  OCE  Goals  Sie  parameter.  Chemical  Oxygen 


Demand,  with  an  effluent  level  not  to  exceed  10  m)>/l. 


Table  II-l,  Attachment  C itemizes  the  State  of  Ohio  proposed  effluent 
standards,  the  OCE  Goals,  and  Level  I and  Level  II  criteria. 

The  reuse  of  renovated  wastewater  as  a supplemental  supply  for  muni- 
cipal, industrial,  or  even  agricultural  supply  is  dependent  upon  the 
demand  and  availability  of  competitive  sources . Presently,  Lake  Erie, 
together  with  the  principal  rivers,  reservoirs,  end  Inland  lakes, 
assures  a vast  supply  of  surface  water  to  most  localities  including 
many  in  the  study  area.  Lake  Erie,  for  example,  supplies  a total  of 
some  23  municipal  water  systems.  About  2.7  billion  gallons  per  day 
are  withdrawn  from  the  Lake  for  residential,  commercial  and  Industrial 
uses.  In  1969,  the  city  of  Cleveland  delivered  132  billion  gallons 
of  water  to  the  more  than  two  million  population  served  by  its  system. 

In  spite  of  the  abundance  of  water  available  from  Lake  Erie,  some 
upstream  communities  have  elected  to  develop  water  supplies  from  tri- 
butary headwaters.  Many  of  those  communities  must  develop  additional 
supplies  in  the  near  future  in  order  to  meet  projected  demands.  For 
example,  the  Northeast  Ohio  Water  Development  Plan  Includes  the  develop- 
ment by  1980  of  a well  field  near  Burton  to  Increase  the  water  supply 
to  Akron  by  44  million  gallons  per  day  (MGD) , and  the  construction  of 
a reservoir  on  the  West  Branch  of  the  Cuyahoga  River  to  Increase 
supply  to  Geauga  County  by  almost  16  MGD. 

Akron  is  expected  to  need  additional  supplies  of  40  MGD  by  the  year  2000. 
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This  supply  could  be  provided  by  an  additional  reservoir  on  the 
Cuyahoga  River,  by  development  of  a well  field,  transport  from  hake 
Erie,  or  by  recycling  renovated  wastewater.  Tliorc  is  a potential 
use  conflict  because  the  reservoir  option  would  affect  a section  of 
the  proposed  National  Scenic  River  system  on  the  upper  Cuyahoga.  Other 
upstream  communities  may  meet  their  future  needs  by  improving  existing 
well  fields. 

It  should  be  noted  that  wastewater  treatment  and  recycle  of  water 
and  constituents  can  be  achieved  simultaneously.  The  land  treatment 
technology  is  an  outstanding  example;  the  recycle  of  the  nutrients  to 
the  vegetation  is  coincidental  with  the  Improvement  of  the  quality  of 
the  water  passing  through  the  soil.  Similarly,  industrial  recycle 
after  partial  treatment  or  reuse  of  wastewater  in  other  processes 
can  significantly  reduct  the  volume  of  wastewater  requiring  final 
treatment  to  the  desired  quality  level.  These  recycle  opportunities 
were  specified  for  examination  xd.thin  the  scope  of  the  study. 

Recycle  of  separated  constituents  can  be  achieved  by  utilizing  the 
sludges  from  municipal  treatment  facilities  as  a soil  conditioner, 
and  specific  attention  was  given  to  exploiting  that  potential  in 
the  study. 

Consideration  was  given  to  the  use  of  certain  industrial  wastewaters 
(i.e.,  spent  pickle  liquors)  as  substitutes  for  some  treatment 
chemicals  in  municipal  treatment  facilities.  In  addition,  combined 
treatment  of  industrial  wastewaters  which  may  react  to  neutralize 
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the  effect  of  both,  or  which  because  of  their  similarity  may  be 
treated  in  combination  to  reduce  treatment  costs  and  resource 
consumption,  was  specified  for  study. 

The  utilization  of  renovated  wastewater  for  flow  augmentation  was  of 
particular  significance  in  the  lower  Cuyahoga  River.  The  river  valley 
between  Cleveland  and  Akron  provides  a major  recreational  resource 
accessible  to  the  densely  populated  metropolitan  complex.  During  the 
mid-1960's  the  Ohio  Department  of  Natural  Resources  conducted  a study 
to  develop  a plan  to  utilize  the  valley  for  open  space  and  recreation. 
Ten  thousand  acres  of  land  are  already  owned  by  the  Akron  or  Cleveland 
Metropolitan  Park  Districts  or  by  quasi-public  agencies. 

The  provision  of  high  quality  water  in  adequate  quantity  in  that  river 
reach  can  contribute  to  the  value  and  use  of  that  park  svstem.  Since, 
during  periods  of  low  flow,  the  effluent  from  the  Akron  sewage  treat- 
ment facility  constitutes  about  two-thirds  of  the  lower  river's  flow, 
the  assurance  of  a continuous  supply  of  high  quality  renovated  x^ater 
from  that  facility  provides  for  reuse  for  recreation.  Conversely, 
diversion  of  that  flow  from  the  lower  river  would  significantly  de- 
tract from  the  potential  water-based  recreation  within  the  park  system. 

STUDY  ORGANIZATION 

The  study  was  divided  into  component  tasks,  each  performed  by  a 
specialized  consultant,  which  were  combined  to  accomplish  the  steps 
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identified  in  the  Introduction. 

Two  documents  constituted  the  principal  sources  of  current  data. 

They  were  the  Northeast  Ohio  Water  Development  Plan,  produced  by  the 
Ohio  Department  of  Natural  Resources  nd  Alternatives  for  Managinp: 
Wastewater  for  Cleveland-Akron  Metropolitan  and  Three  Rivers  Watershed 
Areas . published  by  the  Buffalo  District,  Corps  of  Engineers.  The 
Northeast  Ohio  Water  Development  Plan  was  distributed  in  draft  form 
in  November  1971.  That  report  considered  a wide  range  of  water  re- 
source needs  and  problems,  including  water  pollution  control,  for  all 
of  northeast  Ohio,  which  encompasses  the  Three  Rivers  Watershed.  The 
report  published  by  the  Buffalo  District  demonstrated  the  feasibility 
of  using  advanced  biological  treatment,  physical-chemical  treatment, 
land  treatment,  and  combinations  of  those  technologies  for  the  treat- 
ment of  wastewater  from  the  Three  Rivers  Watershed.  That  report  was 
published  in  July  1971. 

The  task  of  the  municipal  wastewater  and  stormwater  runoff  consultant 
was  to  estimate  from  existing  data  and  current  study  reports  the  pre- 
sent and  anticipated  flows  and  pollutant  loads  from  domestic,  sources 
and  from  stormwater  runoff,  to  design  all  municipal  advanced  biologi- 
cal and  physical-chemical  treatment  facilities  and  stormwater  treat- 
ment facilities,  and  to  estimate  the  capital  and  operation  and  main- 
tenance costs  of  those  components  which  were  designed.  Appendix  TII 
contains  the  report  of  this  task. 

The  Industrial  wastewater  consultant  was  given  the  task  of  estimating 
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from  existing  data  the  current  and  anticipated  Industrial  wastewater 
flows  and  pollution  loads,  identifying  the  proportion  of  that  flow 
which  could  be  treated  in  combination  with  domestic  wastewater  in  a 
municipal  treatment  plant,  designing  typical  facilities  for  pretreat- 
ment of  wastewaters  discharged  to  municipal  systems  and  complete 
treatment  of  those  discharged  directly  into  a waterway,  estimating 
the  cost  to  Industry  to  treat  those  wastewaters,  and  estimating  the 
proportion  of  the  municipal  treatment  costs  which  are  attributed  to 
industrial  wastewaters.  The  report  of  that  task  appears  in  Appendix  IV. 

The  task  of  the  land  treatment  consultant  was  to  Identify  land  areas 
within  the  Ohio  portion  of  the  Lake  Erie  drainage  basin  suitable 
for  land  treatment  of  treated  effluent,  design  the  land  treatment 
components  of  the  various  alternative  plans,  and  estimate  the 
capital  and  operation  and  maintenance  costs  of  those  components. 

Appendix  V contains  the  report  of  that  task. 

The  evaluation  consultant's  task  was  to  determine  the  current  environ- 
mental conditions  in  the  study  area,  assess  the  envlronTnental  impacts 
of  the  various  alternative  plans,  recommend  modifications  to  any  plans 
to  eliminate  negative  impacts  or  to  enhance  beneficial  ones,  and  to 
evaluate  the  contributions  of  the  various  plans  to  the  four  specified 
components,  i.e.,  national  economic  development,  environmental  quality, 
regional  development,  and  social  and  conmunlty  well-being.  Appendix  VI 
contains  the  report  of  that  task. 
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The  Institutional  evaluation  task  was  intended  to  datennine  the 
capability  of  the  governments  and  their  agencies  to  finance  and 
manage  regional  wastewater  management  systems,  and  to  assess  the 
impacts  of  each  alternative  on  those  institutions.  Appendix  VII 
reports  the  results  of  that  task. 

The  task  of  the  plan  formulation  consultant  was  to  develop  alternative 
systems  for  managing  wastewater  for  the  entire  region,  integrating  into 
that  effort  the  contributions  of  all  other  tasks.  Tills  task  and  the 
land  treatment  task  were  performed  by  the  same  consulting  engineering 
firm. 

Conceptual  formulation  was  shared  by  all  task  groups  and  Buffalo 
District  personnel,  with  the  plan  formulation  consultant  performing 
I the  detailed  planning.  The  technical  report  of  that  consultant  is 

attached  (Attachments  B & C)  to  this  introductory  report  to  form  the 
complete  Plan  Formulation  Appendix. 

■ STUDY  PROCEDURE 

« 

; The  study  progressed  through  three  phases.  Phase  I was  devoted  to  the 

collection  of  the  basic  data  from  which  wastewater  managment  altema- 

* 

tlves  were  formulated.  This  phase  Included  the  determination  of  the 
wastewater  flows  and  pollution  loads  from  the  principal  sources,  the  ’ 

identification  of  areas  of  soils  suited  to  land  treatment  effluent,  and 

1 

the  background  environmental  and  institutional  conditions  in  the  study 
area.  Specific  chapters  are  devoted  to  the  description  and  interpreta- 
tion of  these  data  in  Appendices  II  through  VII. 


TABLE  M-1 


WASTE  LOADS  GENERATED  WITHIN  TOE  STUDY  AREA 


1970 

1990 

2020 

AREA  (ACRES) 

Urban 

225,000 

416,200 

499,100 

Rural 

739, AOn 

548,200 

465,300 

TOTAL 

964,400 

964,400 

964,400 

FLOW  (MOD) 

Domestic 

313 

463 

628 

Industrial 

*MIN  **MAX 

*MIN  **MAX 

Process 

163 

115  197 

143  243 

Cooling 

520 

177  579 

191  682 

Urban  Runoff 

97 

171 

224 

Rural  Runoff 

216 

160 

136 

BIOCHEMICAL  OXYGEN  DEMAND 

(LB /DAY) 

Domestic 

335,290 

519,180 

685,250 

Industrial 

305,760 

327,510 

367,870 

Urban  Runoff 

26,190 

37,130 

52,530 

Rural  Runoff 

5,840 

4.330 

3,670 

TOTAL 

673,080 

888,150 

1,109,320 

SUSPENDED  SOLIDS  (LB /DAY) 

Domestic 

470,920 

672,830 

846,610 

Industrial 

2,360,040 

2,747,010 

3,121,130 

Urban  Runoff 

199,420 

382,940 

577,370 

Rural  Runoff 

368,610 

273,290 

232,020 

TOTAL 

3,398,990 

4,076,070 

4,777,130 

PHOSPHOROUS  (AS  P)  (LB /DAY) 

Domestic 

25,100 

35,700 

43,370 

Industrial 

4,380 

4,930 

5,260 

Urban  Runoff 

2,880 

3,400 

3,950 

Rural  Runoff 

360 

270 

220 

TOTAL 

32,720 

44,300 

52,800 

NITROGEN  (AS  N)  (LB /DAY) 

Domestic 

52,580 

74,800 

92,480 

Industrial 

17,840 

19,870 

22,440 

Urban  Runoff 

5,230 

7,150 

8,910 

Rural  Runoff 

3,590 

2.660 

2,270 

TOTAL 

79,240 

104,480 

126,100 

CHLORIDES  (LB /DAY) 

Domestic 

71,730 

110,420 

141,710 

Industrial 

92,420 

109,050 

123,850 

Urban  Runoff 

111,160 

194,270 

295,400 

Rural  Runoff 

107.900 

80,010 

67,900 

TOTAL 

383,210 

493,750 

628,860 

* Projecting  Maximum  Reuse 
**  Projecting  Nominal  Reuse 
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The  flow  and  pollution  load  data,  suirroarized  in  Table  M-1,  demonstrate 
a decrease  in  the  contribution  of  pollutants  from  rural  stormwater 
runoff,  resulting  principally  from  urbanization  of  rural  lands.  In 
addition,  the  rural  contribution  is  expected  to  decrease  as  better 
farming  practices  are  developed.  Therefore,  no  structural  measures 
for  the  control  of  rural  stormwater  runoff  pollution  were  Included 
in  the  study. 

Phase  II  of  the  study  Included  the  formulation  of  a spectrum  of  alter- 
native wastewater  management  systems,  designing  their  components,  esti- 
mating their  costs,  and  evaluating  their  environmental  and  institutional 
Impacts.  These  steps  were  not  sequential;  rather,  they  were  concurrent 
and  interactive.  All  consultants  participated  throughout  this  formu- 
lation phase.  For  example,  the  stonw^ater  collection  and  treatment 
systems  in  the  first  alternative  plan  developed  reflected  the  recom- 
mendation of  the  evaluation  consultant  that  disturbance  of  flow  regimes 
be  minimized.  The  priority  established  by  the  evaluation  consultant 
for  use  of  wastewater  treatment  plant  sludges  for  striomlned  land 
restoration  and  revegetation  was  Incorporated  into  several  of  the 

alternatives.  i 

Analysis  during  the  Phase  I and  II  portion  of  the  overall  study 

indicated  that  the  study  region  appeared  to  have  distinct  character-  j 

istlcs  related  to  three  subregions  within  each  of  the  Three  River  1 

basins.  Thus  the  basins  were  divided  into  upper,  middle  and  lower 
regions  based  upon  land  use  and  population  densities  as  projected 
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over  the  period  covered  in  the  study  analysis.  These  basin  sub- 
divisions are  shown  on  Figure  1.  System  conflRuratlon  could  now 
be  defined  in  terms  of  physical  structure  of  the  region , as  well 
as  the  level  of  treatment  and  the  technologies  that  best  meet  the 
need.  The  amount  of  percent  and  projected  urbanization  in  each 
of  the  three  subregions  was  found  to  be  very  useful  in  breaking 
the  alternatives  into  logical  component  parts.  These  components, 
when  optimized  for  the  three  technologies,  could  then  be  considered 
on  their  own  or  in  combination  with  other  plans  utilizing  that 
technology,  giving  a broad  range  of  alternative  possibilities  and 
system  flexibility.  This  subdivision  of  the  three  basins  resulted 
from  early  cooperation  between  the  planners  and  the  evaluators. 

Thus  the  planner  was  guided  into  developing  flexible  alternative 
plans  not  only  suited  for  the  overall  study  area  but  also  especially 
suited  for  subregions  within  the  study  area. 

Ultimately,  the  Phase  II  period  of  the  study  resulted  In  the  twelve 
alternative  plans  displayed  In  Attachment  B.  That  report  discusses 
the  technical  rationale  for  the  configurations  of  the  twelve  alter- 
native plans.  However,  two  overriding  factors  Influenced  their 
formulation:  (1)  The  water  pollution  control  plan  for  the  Three  Rivers 

Watershed  Included  in  the  Northeast  Ohio  Water  Development  Plan 
represented  a practical  demonstration  of  regional  water  resources 
planning,  and  It  provided  a substantial  base  on  which  to  build 
additional  alternatives.  (2)  The  International  Boundary  Water 
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Treaty  of  1909  prohibits  the  ultimate  transfer  of  water  from  the 
Lake  Erie  Drainage  Basin.  Although  areas  lay  outside  the  Lake  Erie 
Drainage  which  were  well  suited  for  the  use  of  the  land  treatment 
technology,  the  feasibility  study  by  the  Buffalo  District  demonstrated 
a significant  cost  associated  with  the  return  of  the  treated  water. 
Therefore,  the  alternatives  were  all  confined  to  the  Lake  Erie  Drainage 
Basin  portion  of  Ohio. 


Three  fundamental  wastewater  treatment  technologies  were  included  in 
the  array  of  twelve  alternatives.  The  advanced  biological  and  physical- 
chemical  technologies  are  discussed  in  detail  and  typical  designs  are 
Included  in  Appendix  III  and  the  land  treatment  technology  in  Appendix  V. 


Five  options  for  industrial  wastewater  treatment  were  examined,  one  of 
which  incorporated  maximum  internal  recycle  and  reuse  by  Industries. 
Their  detailed  description  appears  in  Appendix  IV.  Sludge  management 
options  Included  incineration,  the  principal  disposal  method  currently 
in  use  in  the  study  area,  discussed  in  Appendix  III,  and  land  applica- 
tion, either  to  stripmlned  lands  or  agricultural  lands,  discussed  in 
Appendix  V.  Collection  and  treatment  of  urban  stormwater  runoff  is 
discussed  in  Appendix  III. 

The  twelve  alternative  plans  are  comprised  of  a large  variety  of 
combinations  of  fundamental  technologies,  industrial  wastewater 
management  options,  sludge  management  options,  and  stormwater  treat- 
ment options.  The  technical  details  to  each  of  those  alternatives 
appear  in  the  attached  technical  formulation  report,  and  therefore 


are  not  repeated  here.  The  wide  ran)»e  of  comblnatlona  of  technoloeles 
and  management  options  making  up  the  alternatives  provided  an  equally 
wide  range  of  Impacts  on  the  region's  environment,  and  thereby  pro- 
vided for  maximizing  the  beneficial  Impacts  of  the  various  plan 
features.  The  assessment  of  the  environmental  Impacts  of  each  of 
the  twelve  alternative  plans  are  Identified  In  Appendix  VI  and  the 
Institutional  Impacts  are  discussed  In  Appendix  VII. 

Two  areas  In  addition  to  the  Three  Rivers  Watershed  were  Incorporated 
Into  the  features  of  several  of  the  alternative  plans.  The  first  area 
was  located  at  the  junction  of  Huron,  Seneca,  Crawford,  and  Richland 
Counties,  approximately  70  miles  southwest  of  Cleveland.  That  agricul- 
tural area  was  sufficient  In  size  and  had  soils  suited  to  land  treat- 
ment of  all  the  wastewater  and  urban  stormwater  runoff  generated  within 
the  Three  Rivers  Watershed.  Principal  agricultural  products  from  that 
area  Include  dairy  products,  soybeans,  vegetables,  livestock,  com, 
wheat,  oats,  and  hay. 

The  second  area  Included  the  strlpmlned  region  of  Appalachian  Ohio, 
located  south  of  the  Study  Area.  The  principal  area  of  consideration 
centered  around  Harrison  County,  approximately  90  miles  southeast  of 
Cleveland,  since  there  exists  a pipeline  right-of-way  from  the  Lake 
Krle  shoreline  near  Eastlake  to  that  county  which  could  be  adapted  for 
use  In  the  transport  of  liquid  sludge  for  strlpmlned  land  revegetation 
and  restoration. 
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Following  the  development  and  evaluation  of  the  twelve  alternative 
plans,  major  emphasis  was  placed  on  public  Involvement.  A series  of 
workshops  and  presentations  of  the  alternatives  began  with  three 
meetings  in  the  Northcentral  Ohio  counties  identified  as  potential 
land  treatment  areas.  A total  of  27  meetings  was  held  before  the 
refinement  of  the  plans  for  continued  study  was  finalized. 

The  response  from  Northcentral  Ohio  was  overwhelming  opposition  to 

any  plan  which  proposed  the  transport  of  wastewater,  raw  or  treated, 

from  the  Cleveland-Akron  Metropolitan  area  to  Northcentral  Ohio  for 

land  treatment.  Ten  specific  concerns  regarding  the  land  treatment  | 

technology  were  identified  from  that  response,  and  each  concern  is  : 

discussed  in  Appendix  VIII.  i 

The  response  from  the  Harrison  County  region  was  generally  favorable 
to  the  concept  of  sludge  application  to  strlpmlned  land,  although 
sincere  concern  about  pollution  of  local  waterways  and  groundwater 
supplies,  as  well  as  bacterial  contamination  was  expressed.  The 

acceptability  of  sludge  application  to  agricultural  and  strlpmlned  , 

land  in  this  region  was  primarily  the  result  of  strong  and  well- 
informed  local  support  for  the  concept. 

Within  the  Three  Rivers  Watershed  Area,  the  principal  response  to 
the  study  came  from  conservation  and  environmental  groups,  who 
generally  expressed  support  for  the  planning  effort  especially 
since  it  involved  alternative  technologies  for  problem  resolution. 
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The  principal  concerns  expressed  by  these  groups  centered  around  the 
performance  of  the  systems,  regardless  of  the  technologies  included 
In  them,  to  produce  effluent  quality  far  which  they  are  designed. 
Frequent  citations  were  made  to  the  poor  operation  and  maintenance 
of  existing  facilities  and  the  resulting  decrease  in  treatment 
effectiveness . 

Phase  III  of  plan  formulation  consisted  of  the  reformulation  of 
three  alternative  plans,  baaed  on  the  twelve  preliminary  alternatives, 
the  design  of  those  plans,  their  evaluation,  and  the  development  of  a 
schedule  of  implementation  for  each  which  would  comply  with  the  Water 
Pollution  Control  Act  Amendments  of  1972  (PL  92-500). 

Many  factors  Influenced  the  concepts  and  the  configurations  of  the 
final  plans.  One  of  these  factors  was  the  objective  of  providing 
bona  fide  alternative  wastewater  management  systems  to  the  State  of 
Ohio  and  the  local  governments  based  upon  their  existing  systems. 

In  addition,  the  results  of  the  evaluation  of  the  twelve  alternatives 
and  the  public  response  to  them  affected  the  reformulation. 

The  evaluation  of  the  twelve  alternatives  Identified  numerous  benefi- 
cial Impacts  from  plan  components  which  should  be  exploited  and  many 
detrimental  ones  to  be  eliminated  if  possible.  The  public  response 
was  taken  into  consideration;  however,  no  technology  was  eliminated 
from  further  consideration  because  of  public  opposition. 
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Finally,  the  recommendations  of  the  Ohio  Environmental  Protection 


Agency  regarding  the  preferred  plan  configurations  significantly 
Influenced  the  reformulation.  Those  recommendations,  appearing  In 
Attachment  A,  were  made  after  the  review  by  OEPA  personnel  at  the 
series  of  public  meetings. 


Three  configurations  were  selected  for  further  formulation  based 
upon  the  factors  identified  above.  Each  of  those  plans  was  developed 
and  phased  to  achieve  Level  II  effluent  quality  by  1985,  to  approach 
the  national  objective  for  that  year  identified  In  PL  92-500.  The 
technica).  description  of  those  plans,  designated  Plans  A,  B,  and  C, 
appear  In  Attachment  C.  (Plan  A was  subsequently  designated  Plan  A-II, 
to  specify  the  level  of  treatment  achieved) . 


An  additional  plan  was  formulated  specifically  to  differentiate  be- 
tween achieving  Level  I or  Level  II  treatment.  The  configuration  of 
that  plan,  designated  A-I,  Is  identical  to  Plan  A-II,  and  the  tech- 
nical description  of  that  plan  appears  In  Appendix  III,  Part  3.  The 
phasing  of  Plan  A-I  is  scheduled  to  achieve  Level  I by  1983,  in 
accordance  with  PL  92-500,  with  expansions  programmed  to  accommodate 
the  flow  anticipated  through  2020. 

The  final  four  plans  were  evaluated  In  the  same  manner  as  were  the 
twelve  alternative  plans,  and  that  evaluation  appears  In  Appendix  VI. 
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In  addition,  four  final  public  hearings  were  held,  two  within  the 
Three  Rivers  Watershed  Area,  one  in  Willard,  in  Northcentral  Ohio, 
and  one  In  Cadiz,  in  Harrison  County.  These  meetings  were  conducted 
to  inform  the  publics  affected  by  any  plan  of  the  alternatives  pro- 
vided to  the  State  of  Ohio  for  their  consideration.  The  transcripts 
of  these  meetings  are  reported  in  Appendix  VIII,  as  are  the  written 
communications  from  the  public. 

Any  further  refinement  of  plans,  or  an  attempt  to  select  among  them, 
is  considered  inappropriate  for  the  Corps  of  Engineers.  That  choice 
must  be  made  by  local  officials,  in  compliance  with  the  basin  plans 
identified  by  the  Ohio  Environmental  Protection  Agency.  Therefore, 
this  report  concludes  with  four  alternative  plans  for  consideration 
by  the  Ohio  Environmental  Protection  Agency  in  the  development  of  a 
basin  plan  for  the  Three  Rivers  Watershed  in  compliance  with  PL  92-500. 
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Slate  ot  Oni 


■vironmenial  Pfotectiori  Agency  Do»'18  -ISO  F To^*<n  Street  Co'umDus  Onio  43210^614)  4t^-^S43 


Deceteber  5,  1972 


Colonel  Robert  Moore 
Corps  of  Engineers 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  New  York  14207 


J:bn  J.  Gilligan 

Gevernor 

3r.  Ira  L.  Whitman 

D. rector  Dear  Colonel  Moore; 

We  have  reviewed  with  considerable  interest  the  waste  management 
alternatives  developed  as  part  of  the  Cuyahoga  Wastewater 
Management  Plan.  The  analysis  of  environmental  effects  of  each 
alternative  is  equally  interesting,  although  I wish  it  had  been 
possible  to  specifically  relate  the  alternatives  to  the 
environment  as  well  as  to  each  other.  Inasmuch  as  we  anticipate 
utilizing  this  data  to  assist  in  evaluating  waste  and  resource 
management  strategies  to  be  recommended  in  the  state's  basin  and 
metropolitan  water  quality  plans,  I feel  it  appropriate  to  respond 
to  you  in  terms  of  our  own  planning  needs  as  they  relate  to 
the  subject  of  your  study.  You  may  then  find  it  possible  and 
desirable  to  expand  upon  the  data  presented  in  various  of  the 
alternatives,  to  the  extent  that  time  and  funds  are  available. 

It  should  also  be  made  clear  in  the  plan  that  none  of  the  alternative 
strategies  proposed  should  be  carried  out  by  the  direct  federal 
implementation  or  action  until  proven  practical  and  desirable  by 
suitable  demonstration  projects  in  the  geographic  area  covered 
by  the  report. 

Among  our  planning  needs  which  could  tremendously  benefit  from  the 
Cuyahoga  Wastewater  Management  Plan,  we  would  particularly  Include 
the  following: 

A.  Update  the  state's  Northeast  Ohio  Water  Plan  to  reflect 
anticipated  federal  standards  and  the  treatment  of  urban 
storm  runoff. 
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B.  Recognizing  that  disposal  of  treated  wastewater  directly 
into  streams  and  lakes  is  not  necessarily  the  best 
resource  management  strategy,  we  are  greatly  interested 
in  cost-effectiveness  of  disposing  treated  v.'astewater 
and  sludge  on  land.  Existing  population  distribution 

in  the  Three  Rivers  area  suggests  that  land  disposal 
be  considered  in  terms  of  two  strategies:  a)  maximum 

local  management  with  disposal  of  as  much  wastewater 
as  possible  within  the  basin  of  origin  and  exportation 
of  the  balance  (such  as  your  alternative  7)  and,  as  an 
interim  step,  alternative  5,  or  b)  maximum  logical 
regionalization  of  land  disposal  such  as  contemplated  in 
your  alternatives  A and  12,  or  more  practically,  alternative  8. 

C.  Disposal  of  sewage  sludge  and  fly  ash  was  not  seriously 
broached  in  the  Northeast  Plan.  Thorough  analysis  and 
recommendations  on  this  matter  are  a must  for  any  waste 
management  alternative  considered.  Utilization  of  these 
resources  for  strip  mine  area  reclamation  should  be 
considered  only  one  of  several  possibilities  since,  if 
successful,  "competition"  could  result. 

D.  To  demonstrate  to  ourselves  and  the  public  the  potential 
utility  of  the  newer  strategies  discussed  above,  it  seems 
urgent  that  several  early  action  demonstration  projects 
be  proposed  prior  to  any  major  implementation  works. 
Demonstration  projects  should  be  practical  solutions  to 
existing  local  needs  and  be  compatible  potential  components 
of  the  fully  implemented  total  scheme  if  they  prove 
successful.  Recommendations  could  well  include: 

1)  Implementation  details  on  several  actual  communities 
which  could  profit  by  land  disposal  systems  during  the 
next  five  years.  Consider  towns  in  the  Upper  Cuyahoga 
and  in  the  potential  wastewater  export  areas. 

2)  Same  approach  for  demonstration  of  physical-chemical 
systems  in  a small  residential  community  and  a mixed 
industrial  city. 

3)  Same  approach  for  demonstration  of  sewage  sludge/fly 
ash  utilization  for  strip  mine  or  dense  clay  area  land 
reclamation.  Project  should  be  of  operational  scope 
rather  than  laboratory  demonstration. 

A)  Urban  storm  runoff  treatment  demonstration  in  a 
large  city. 
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I would  also  like  to  note  that  we  are  becoming  increasingly 
concerned  regarding  the  wise  allocation  of  the  land  and  energy 
available  to  us  in  Ohio. 


We  feel  it  wise  to  allocate  some  of  these  resources  to  waste 
treatment.  But  we  are  most  concerned  that  ultimate  plan  studies 
such  as  yours  consider  the  break-even  points  where  space  and 
energy  requirements  for  environmental  cleanup  will  begin  to  worsen 
rather  than  improve  the  environment . The  tentative  warnings  of 
the  KSU  evaluation  must  be  thoroughly  examined. 

Let  me  suggest  several  constraints  which  we  feel  should  apply  to 
all  alternatives  considered:  a)  Return  of  sewage  sludge  for  soil 

improvement  should  be  costed;  b)  Total  land,  energy,  chemical 
and  dollar  resources  should  be  clearly  shown;  c)  Potential  flow 
regime  changes  (quantity  and  quality)  should  be  estimated  in 
detail  for  each  affected  stream;  d)  Legal  aspects  should  be 
considered  including  effects  on  riparian  rights  vs.  reasonable 
use  doctrine,  Akron  "ownership"  of  the  flows  of  the  Cuyahoga, 
public  expense  to  benefit  private  land,  etc.;  e)  Each  alternative 
studied  should  be  related  to  established  stream  standards  and 
the  plan  should  show  the  range  of  water  quality  enabled  by  each 
alternative  as  well  as  presenting  estimates  of  added  biotic 
species  anticipated  as  a result  of  increasing  investment; 
f)  Any  acceptable  basin  plan  must  include  estimated  water  quality 
effects  of  sedimentation  and  of  its  control.  We  cannot  adopt 
any  "alternative"  until  this  data  is  available;  g)  No  alternative 
or  plan  is  complete  until  it  spells  out  the  methods  of  implemen- 
tation from  institutional  and  financial  points  of  view  and  our 
acceptance  of  any  alternative  would,  of  course,  be  geared  to  this. 


My  staff  will  be  pleased  and  available  to  discuss  the  above  concepts 
in  detail  as  may  seem  helpful  to  you.  I do  also  want  to  personally 
recognize  and  thank  you  for  the  wonderfully  cooperative  and 
helpful  spirit  which  has  developed  between  our  respective  planning 
staffs  during  the  conduct  of  this  study.  I am  taking  the  liberty 
of  including  a copy  of  a recent  letter  from  George  Watkins  because 
I feel  his  concerns  are  well  taken  and  may  be  helpful  to  you. 


Sincerely, 


Ira  L.  Whitman,  Ph.D. 
Director 
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THREE  RIVERS  WATERSHED  DISTRICT 

621  ?IOTT.  SUPERIOR  BUILOINO 


CLEVELAND.  OHIO  AA11A 


NovemDor  27,  li»72 


Telephone; 


Dr.  Ira  L.  'VhliTin,  Director  ' . 

O^lc  L.'.vii-enTijnc  al  Protection  A 'o.icy 
«:j0  Ua^t  To^a  Street 

Colur-buE  , f'hlo  <;;216  ’ ■ 

Dear  Ira; 

It  was  tto'icjbtfnl  of  you  to  ask  ce  to  tba  State's  discussion  of  the  Corps* 
studies  o.n  waste?.aicr  rranaca-ne,-;*  in  t';.e  District.  In  rei^p.v.ina  tc  your 
request  , I ara  putting  down  ny  t.-.wjphts  at  this  point  in  iba  plaunlag  pro- 
cess in  which  vs  nr*  involved  with  tho  Corps. 

It  soems  to  r.e  Important  to  keep  our  objoctives  iu  wind  so  v.e  do  not  5ot 
carried  away  by  persuasive  argur.eats  related,  only  to  waste  canageTient 
techulquos . 

Concerns  about  liquid  waste  ear.ageaant  have  arisen  because  our  water-vays 
and  lakes  cave  been  used  as  waste  slnKS  to  tb.e  point  that  other  uss::  have 
b.aan  ruduusd.  or  oiialcareU.  '.’jriy  aeverse  a*lcCiu  la  cur  ;<ators  ca.c  -von 
attributed  lo  pollution  £roa  such  waste  Jlaohursoj.  £=23  cf  these  effects 
have  had  little  scientific  evidence  presented  to  support  t.ie  case  teat  such 
waste  dlicharc^s  wars  In  fact  the  cauaa  cf  the  noted  undesirable  eXiucts. 

It  I3  beginning  to  appear,  for  exac^ple,  that  tba  declina  la  the  Lake  £rie 
fisheries  is  related  -sore  to  radcctlon  In  suitable  s-j.i'.n inq  environ  ..its 
and  to  predatory  fishing  practice  then  tc  wiata  d^ac^lara^a.  i'hls  s.  -gents 
that  if  one  objective  Is  to  restore  cc.r'ccrcial  fisheries  in  tho  atten- 

tion tc  sedlnentat ion  icstrcars,  Lake  shore  erosiu.a,  uon  el l-Jinai io.'. , .~.nd 
Improved  co-c.-nerciai  fish  nanapenent  Is  important  and  in  most  ara  is  profc-aoly 
■sore  important  than  ooa-slded  ccrrection  of  eifluent  disebargad  from  ptpas. 

Thus  it  was  that  -wo  started  with  concern  about  utea  cf  cur  waters.  '■ntcr 
quality  objectives  established  to  .reat  this  concern  include: 

protection  of  pu'^llc  water  supplies 

restoration  of  fish  nabitata  and  fisheries  In  str3->.r.s  and  Lake  £rio 
roatoraiioi  of  scora  waters  and  streams  for  vatar  contact  sports 
restcratinu  of  the  aesthetic  quality  of  streams  and  other  wateri 

At  planning  Las  gone  forward  certain  other  objectives  have  been  dsrived, 
part ictilariy  those  which  relate  to  U';a  uf  wastes  for  beneficial  purposes 
whall;  .part  fron  water  quality.  T’-.us  us  j of  sluf!;*  as  a sail  bull  for 
and  Lso  of  nutrients  in  waste- water  streata  for  crop  production  have  been 
derived. 
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Dr.  Ira  t.  nbltnan 
Novor.b.sr  27,  1972 
Paga  2 

Ar.othar  sjt  oi  objectlvos  has  boon  dorlvod  lar;:-jly  fro-  i J ninldt  r.it  Ivo  diffi- 
culties la  translatlDK  latcr  usos  Into  vasta  trcatseat  standards  for  plpo  di-.- 
cbargos,  aa.aaly  uailon  offluunC  c]'jallC>  standards. 

My  prlocipal  technical  concern  with  the  Corps  study  is  that  ITS  COAIS  are 
essaat tally  all  of  tha  dorl-ed  variety.  The  principal  oxcoptlon  to  this  - and 
a valuable  aadltion  to  earlier  planning  studios,  ourj  included,  - is  thoir 
broadsr  eaanlnation  of  techniques  for  control  and  troatr-jnt  of  urban  runoff. 

Because  of  their  goal  derivation.  It  la  not  possible  to  deterrilna  whether  OLT. 
gcals  •will  be  re'iched  even  w.hen  -wo  root  their  goals.  T.he  evaluators,  for 

example,  were  able  only  to  put  into  relative  tertis  the  iir.pacts  on  rcceivlaK 
waters  of  water  nuallty  effluents  produced  by  their  various  alt r*rnat  ive; . 

Thus  It  seeais  to  ae  ve  need  from  the  Corps  specific  Information  so  wo  nay 
Judge  how  well  our  goals  are  likely  to  be  net.  We  need  this  so  tha  public 
any  deterclne  the  best  way  to  balance  the  very  major  expenditures  they  are 
going  to  have  to  nake  and  to  have  some  assurance  that  the  goals  they  have 
supported  arc  going  to  be  reached. 

Specifically  this  means  to  ne  that  there  should  be  a demonstration  that  the 
very  significant  annual  expenditure  clffereccas  between  existing  plar.ntng 
targets  result  in  significant  differences  in  the  quality  of  the  environment 
wc  arc  going  to  achieve.  1 would  start  with  tha  . B.  Ohio  water  Devslopr.ent 
Plan  as  the  base  (aitnougn  ><a  are  not  at  that  level  oi  achievement  yet  , it 
was  designed  to  achieve  the  designated  uses  of  our  viators)  and  proceed  to  tha 
Corps  level  I plan  and  thence  to  a level  2 plan,  such  as  "7.  For 

comparison  to  a case  with  a significant  amount  of  land  disposal  ^3  would  do 
which,  at  level  2 puts  land  disposal  at  its  gre.iteat  presuned  advantage. 

» *■'’.**•  . 

. In  each  case  T»e  should  ask  for  ronthly  flow  patterns  in  each  rive’"  Hr.d  af- 
fected tributary;  for  evidence  that  underlies  tha  biological  envi ronrrsnt 
in  the  straans  and  Lalte  Erie,  including  added  species  anticipated;  a:".d  for 
evidence  that  underlies  the  aesthetic  condition  oi  too  streams.  jJecuusa 
atom  water  control  and  treatment  Is  of  such  considerable  expanse,  it  seems 
appropriate  to  nake  its  ir.pacts  stand  out  clearly  from  the  ’vaste  water  traat- 
nans . It  could  be  that  the  presenr  .S.  E.  Plan  with  siora  'water  treatment 
could  core  closer  to  our  goals  than  level  1 or  level  2 plans  wit.h  waste 
treatment  alone. 

It  caay  well  bo  that  the  assossnents  asked  for  above  cannot  be  made  -ulthout 
deaons t rat Icn  projects.  It  seems  likely  in  any  event  that  the  public  will 
not  buy  either  land  disposal  or  storr.  water  treatment  without  do-ions  t rat  ion 
I of  their  virtues.  Thus  we  should  ask  the  Corps  to  fund  denonst rations  of 

each  in  such  a 'vay  that  their  efficacy  may  be  established  in  tne  District. 

This  should  include  return  to  the  land  of  eatrappsd  sediments  in  the  stora 
water  treatment.  In  the  mcan.vbile , proceeding  along  on  tee  general  base  of 
the  N.  E.  Plan  will  not  close  the  option  of  subsequent  -ore  massive  land 
disposal  systems  should  they  prove  their  oerits. 
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Ira  L.  Whitman 


Novo::'bjr  27, 
Page  3 


fcvali-.itorj  Indicated  such  hiuh  virtu. 13  for  jtrlp  tnlr.3  (liapos.al  o'  crrinlc 
slud;;3  that  ncJificaticna  of  tho  K.  Z.  <>lan  to  lacludo  this  tccxuilquo  are 
probably  narrantod. 


To  date  I have  been  uaablo  to  o:stract  a eolid  cost  co"parl5cn  bet-vcon  tbo 
cethoda  of  slud~3  disposal  oxaninsd  by  tha  Corpa;  a coat  djtorr.l.aat  ton , 
boicd  upon  sledge:  pr^ducaa  by  tho  i<.  Piaii,  and  t.'.e  I».  £.  Plan  carried 
to  lave!  1 jihoulJ  bo  .•sadj;  if  si^pitficaat  caanpas  in  the  cbaracto?  of 
sluJi^oj  prcduc.ad  ia  anticipated  aa  hl.-.‘:cr  trentr.cnt  levels  aro  reatded, 

It  vould  bo  vill  to  rnaJ-.a  sure  ^uch  chan^^es  do  not  oltor  the  anticip'atod 
beneficial  results  of  strip  lacd  dlapoeal. 


■We  dlscuissd  tho  ls:pllcat ions  of  l.epl 0=0*1: at Icn  taothods  and  cianaiaerscht 
noods , and  Ohio's  deslro  to  obtain  a clear  plccurs  of  the  Coroj  tninklng 
at  the  highest  levels  aa  to  their  future  participation  in  such  activity. 
Loobod  at  broadly  this  isay  bo  tho  most  important  issue  va  R’.st  face.  To 
a great  dosrse  this  is  a philosophic  Questicn  rather  Chan,  say,  an  econ- 
omic one.  If  'SO  should  decido  such  an  issue  in  short  torn  apparent 
econo3ilc  ^Ins  to  Ohio  cad  isnoro  the  rore  far  reaching  puoatlen  of  ap- 
propriate areas  of  "ederal  involvement  vro  would  in  ay  judge^nant  be  tniss- 
Ing  the  really  critical  Issues.  1 think  It  of  ostreee  Ir.porcanco  to 
Ohio,  to  tho  Country  and  to  the  people  of  each  that  tho  Corps  bo  ashed 
to  state  its  01m  position  finely  on  this  natter  and  at  tho  top  level  of 
the  Army. 

I hope  theao  cosaents  may  be  of  help  to  you.  Should  you  wish  further 
discussion  on^any  of  these  pointa,  please  lot  me  know. 


Sincerely, 

luy^ 

Coorgs  H.  Vatklns 
Secretary-Treasurer 


CKW : kop 

cc:  Art  Woldorf 
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Plan  NDCP  standards  and  combination  of  water  and  land-based  treat- 
ment --  pr imar i 1 y water-based . 

Plan  8:  NDCP  standards  and  combination  of  water  and  land-based  treat- 

ment — primarily  land-based. 

Plan  9’-  NDCP  standards  and  combination  of  water  and  land-based  treat- 
ment with  major  regionalization  of  facilities. 

Plan  10:  NDCP  standards  and  all  biological  (water-based)  treatment. 

Plan  11:  NDCP  standards  and  all  physical-chemical  (water-based)  treat- 


Plan  12:  NDCP  standards  and  all  land-based  treatment,  using  aerated 

I agoons . 

The  formulated  plans  in  each  case  attempted  to  take  advantage  of 
the  particular  opportunities  that  follow  from  each  combination  of  the 
principal  variables.  This  also  provided  patterns  of  component  relation- 
ships which,  in  turn,  led  towards  the  identification  of  additional  poten- 
tial component  combinations. 


WATER  QUALITY  DESIGN  CRITERIA 

The  effluent  quality  design  criteria  used  are  given  in  Table  G-I. 

The  State  of  Ohio  criteria  have  been  determined  with  participation  by  the 
Environmental  Protection  Agency.  These  water  quality  criteria  do  not 
specifically  apply  to  separate  urban  storm  runoff.  However,  for  a prac- 
tical water  pollution  control  program,  it  has  been  assumed  that  any  plan 
designed  to  these  criteria  should  include  at  least  long-term  plain  sedimen- 
tation, straining  for  the  removal  of  detritus,  floating  and  settleable 
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solids,  and  chlorination  for  disinfection  of  urban  storm  runoff.  The 
settling  basins  would  naturally  provide  the  advantage  of  stream  low-flow 
augmentation  and  hydrograph  leveling.  This  treatment,  combined  with  pre- 
ventive measures,  should  produce  results  consistent  with  the  Ohio  State 
cri teria. 

The  second  level  of  effluent  quality  criteria  is  based  upon  the 
national  goal  identified  in  the  Federal  Water  Pollution  Control  Act  Amend- 
ments of  1972,  "...that  the  discharge  of  pollutants  into  the  navigable  waters 
be  eliminated  by  1985."  The  Office  of  the  Chief  of  Engineers,  Department 
of  the  Army  (O.C.E.)  established  effluent  criteria  for  this  study  commen- 
surate with  that  national  goal,  consisting  of  the  most  stringent  constituent 
levels  from  among  those  required  for  public  water  supply,  irrigation  water, 
livestock  water,  and  aquatic  habitat.  These  criteria,  which  also  apply  to 
urban  storm  runoff,  should  not  be  interpreted  as  effluent  standards  estab- 
lished by  the  Federal  Government,  but  rather  as  the  translation  by  the  Corps 
of  Engineers  of  the  stated  national  objective  into  a set  of  consistent 
guidelines  for  all  similar  wastewater  management  studies  throughout  the 
nation. 

In  Appendix  I,  wherever  the  terminology  "NDCP  Standards"  or  "Level  2 
Standards"  is  used,  it  refers  to  the  national  goal  of  eliminating  the  dis- 
charge of  pollutants  by  1985  and  to  the  effluent  criteria  which  embody 
that  goal . 
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RATIONALE  OF  TREATMENT  PLANT  SELECTION 


The  number  and  location  of  treatment  plants  in  each  plan  is  a 
function  of  numerous  criteria  that  were  developed  for  inclusion  during 
the  Formulation  part  of  the  Three  Rivers  Study.  In  general  each  plan, 
in  addition  to  annual  cost,  considers: 

1.  Building  on  existing  firm  plans  and  programs  to  prevent 
the  delay  of  present  implementation  plans  (where  practical 
only). 

2.  All  sources  of  pollution. 

3.  "Best  available  technology"  and  engineering  projection 
of  best  available  technology. 

4.  Non-structural  alternatives. 

5.  Land  treatment. 

6.  Potential  apparent  environmental  impacts. 

7.  Potential  for  reuse  of  water  and  sludges. 

In  addition,  plant  size  and  location  is  necessarily  a function  of 
State  of  Ohio  Standards,  and  NOCP  Standards,  as  well  as  reuse  considera- 
tions. Other  factors  include: 

8.  Potential  locations  of  pollution;  i .e.  proximity  to 
pollutant  sources  and  flexibility  to  handle  potential 
sources . 

9.  Economy  of  scale. 

10.  Institutional  constraints  with  respect  to  implementation. 

11.  Regionalization  not  only  in  terms  of  "combining"  but 
also  in  terms  of  "separating"  (localizing  problems  and 
solutions  where  they  occur). 
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11.  utilization  of  existing  facilities. 

12.  Topography  and  projected  growth  patterns. 

13.  Collection  system  gravity  flow  of  essentially  all  of 
the  collected  raw  sewage  to  the  treatment  facility. 

For  ali  Plans  urban  combined  storm  runoff  requires  treatment  in  a 
facility  equai  to  sanitary  sewage,  so  that  where  poss  ib  le , comb ined  storm- 
water should  be  detained  and  released  through  existing  sewers  for 
treatment  at  sanitary  sewage  plants.  Where  special  conditions  dictated, 
urban  combined  storm  runoff  would  be  treated  at  local  collection  (overflow) 
points. 

In  Plan  1 there  was  concern  over  degrading  several  river  reaches 
with  sewage  plant  effluent.  For  Plans  2 through  12, sewage  treatment 
plants,  especially  to  NDCP  criteria,  were  looked  upon  as  "equalizing" 
and  in  some  cases  "supplementing"  stream  flows  with  high  quality  water. 

A stream  supplement  would,  for  example,  be  an  area  served  by  Lake  Erie 
water  discharging  to  a watercourse  or  land  treatment  area.  When  con- 
sideration is  given  to  maximizing  reuse,  potential  recreational  reaches 
were  Identified  and  sewage  effluent  considered  as  an  aid  to  maintaining 
stream  flows  rather  than  as  a quality  deterrent. 

During  the  formulation  of  the  first  four  plans  an  effort  was  made 
to  introduce  a wide  range  of  variables  to  stimulate  a broad  gage  evalua- 
tion of  potential  alternates.  This  variability  applied  not  only  to 
municipal  wastewater,  but  stormwater  as  well.  For  example.  Plan  1 
proposes  all  stormwater  treatment  at  local,  special  stormwater  treatment 
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PLAN  3 


The  criteria  for  Plan  3 were  the  NDCP  Standards,  and  the  treatment 
method  was  water-based.  In  this  plan  a new  concept  for  stormwater 
treatment  was  introduced,  that  of  treating  storm  runoff  during  the  off- 
peak  hours  in  a sanitary  sewage  plant.  The  concept  dictates  more  numerous,  i 

localized  sanitary  plants  where  large  quantities  of  stormwater  are 
involved  (to  maintain  stream  flows)  and  more  regionalized  sanitary  plants 
where  little  or  no  stormwater  is  to  be  treated  (to  realize  economy  of 
scale  for  sophisticated,  expensive  NDCP  treatment).  Plan  3 has  nine 
additional  sanitary  sewage  plants  from  Plan  1 to  maintain  local  stream 
flows  and  six  plants  have  been  eliminated  in  areas  where  little  or  no 
storm  runoff  occurs.  Sanitary  sewage  plants  were  also  located  with  an 
emphasis  on  proximity  to  where  stormwater  is  collected,  to  facilitate 
discharge  into  the  existing  or  proposed  sanitary  sewer  system.  ■ 

On  the  east  branch  of  the  Rocky  River  It  was  felt  that  one  facility 
near  Healy  Creek  would  provide  upper  basin  treatment.  On  the  west 
branch,  Medina  County  would  retain  its  relatively  good  plant  and  expand 
to  meet  future  needs.  The  Medina  plant  would  be  relocated  downstream 
to  serve  future  development.  A facility  was  needed  here  to  return 
treated  urban  runoff  to  the  stream.  For  similar  reasons,  the  existing 
Strongsville  C plant  would  be  retained  and  expanded  as  needed.  In  the 
Upper  Chagrin  River  there  would  be  a single  facility  to  serve  the  Bass 
Lake-Newbury  Township  areas  rather  than  two  smaller  plants.  To  main- 
tain stream  flows  above  Chagrin  Falls,  plants  similar  to  Plan  1 are 
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proposed  to  maintain  stream  flow  with  treated  urban  runoff.  A facility 
near  the  confluence  with  the  East  Branch  would  serve  the  area  below 
Chagrin  Falls  and  keep  the  wastewater  within  the  basin,  as  opposed  to 
other  plans  where  effluent  flows  to  Easterly. 

In  the  Upper  Cuyahoga  several  small  facilities  are  combined  into 
larger  plants  at  Burton,  Troy  Township  and  a third  downstream  of 
Shalersvi 1 le.  In  these  upper  areas  there  is  little  or  no  contaminated 
stormwater  runoff  except  near  the  proposed  facilities.  The  new  plant 
at  Kent  Incorporates  a somewhat  larger  area  than  Plan  I while  the 
Bedford  Heights  and  Macedonia  plants,  with  relatively  good  existing 
facilities,  are  retained  to  augment  stream  flow  with  treated  runoff. 

Lower  basin  and  shoreline  plants  are  all  retained  to  maximize 
use  of  the  rather  large  investment  in  existing  facilities,  and  because 
the  collection  facilities  are  alread)  constructed  which  define  specific 
load  points, 

PLAN  4 

Since  Plan  2 would  achieve  NDCP  criteria  for  sanitary  sewage  by 
virtue  of  its  land  treatment  aspects,  it  was  used  as  a basis  for  For- 
mulation Plan  k.  Urban  separate  storm  runoff  receives  secondary  treat- 
ment at  sanitary  facilities  during  off-peak  hours  where  stormv/ater  col- 
lection points  facilitate  the  practice.  In  cases  v;here  suitable  land 
is  available,  though,  separate  storm  runoff  is  pumped  directly  to  storage 
and  then  given  land  treatment. 

In  either  case,  the  land  treatment  system  for  urban  storm  runoff 
includes  detention  storage,  winter  storage  and  land  application.  The 
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net  effect  of  these  facilities  upon  streams  would  be  to  maintain  a more 
constant  level  of  flow  by  reducing  storm  runoff  peaks,  releasing  winter 
runoff  du  i ng  the  drier  summer  months,  and  recharging  groundwater  aquifers. 

Plant  locations  for  Plan  ^ followed  a similar  rationale  as  that 
used  for  Plan  2.  The  major  new  formulation  effort  for  plant  location  in- 
volved urban  storm  runoff  and  was  done  by  considering  the  factors  listed 
in  the  introductory  paragraph. 

PLANS  5 and  6 

Plans  5 and  6 are  designed  to  Ohio  State  Standards,  the  former 
having  a water  emphasis  and  the  latter  a land  emphasis.  They  attempt  to 
optimize  plant  locations  by  using  criteria  developed  for  Plans  I and  2. 

The  two  plans  have  essentially  the  same  plants  with  the  main  difference 
being  that  fourteen  plants  with  tertiary  treatment  in  Plan  5 become 
secondary  plants  preceding  land  treatment  in  Plan  6.  Separate  urban 
storm  runoff  receives  independent  treatment  at  a local  collection  point 
when  near  a plant  that  discharges  to  water.  When  separate  storm 
runoff  is  near  a land  treatment  plant  and  suitable  land  is  available, 
stormwater  is  detained,  then  pumped  to  a storage  reservoir  for  subse- 
quent land  treatment. 

PLANS  7 and  8 

Using  the  NDCP  Standards,  Plan  7 is  labeled  a water  emphasis  plan, 
and  Plan  8 labeled  a land  emphasis  plan.  As  in  Plans  3 and  k there  are 
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basic  design  concepts  that  were  followed  with  7 and  8 attempting  to 
optimize  the  advantages  of  plant  locations  for  water  and  land-based 
treatment.  Following  the  criteria  of  smaller,  more  local  plants  with 
nearby  land  treatment  areas,  Plan  8 has  added  five  plants,  and  ten 
plants  with  tertiary  treatment  in  Plan  7 have  been  changed  to  a land 
treatment  scheme  in  Plan  8, 

Where  suitable  land  treatment  sites  are  nearby,  separate  storm  run- 
off is  either  pumped  directly  from  its  detention  basin  to  a separate 
stormwater  storage  reservoir  for  subsequent  land  treatment,  or  released 
to  a sanitary  sewer  to  receive  secondary  treatment  with  the  municipal 
wastewater  followed  by  storage  and  finally  land  treatment.  (See  Schematic 
Flow  Diagram  No.  5.  P*  G-4l.)  In  areas  where  municipal  wastewater  re- 
ceives tertiary  water-based  treatment,  separate  storm  runoff  is  routed  to 
the  municipal  treatment  plant  from  an  area  for  which  the  design  storm  run- 
off can  just  be  accommodated  by  the  plant's  off-peak  capacity.  The  re- 
maining drainage  areas  are  served  by  separate  stormwater  treatment  plants 
at  the  collection  points.  (See  Schematic  Flow  Diagram  No.  2,  p.  G-38) . 


PLAN  9 

This  plan  applies  NDCP  criteria  to  a massive  regionalization  scheme 
of  water  and  land  treatment.  The  Southerly  plant  is  a tertiary  facility 
providing  for  industrial  reuse  of  effluent.  The  other  four  tertiary  plants 
are  all  directed  at  maintaining  stream  flows  in  their  respective  basins  for 
critical  river  reaches.  In-basin  land  treatment  is  utilized  for  small  size 
plants  in  upper  basin  areas  where  aerated  lagoons  would  be  especially  fea- 
sible. Two  shoreline  plants  in  highly  urbanized  areas  are  deleted  along 
with  numerous  existing  or  proposed  plant  locations  throughout  the  Study 
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Area.  The  land  would  revert  to  the  public.  All  separate  urban  storm 
runoff  receives  treatment  in  sanitary  sewage  treatment  plants. 

PLANS  10  AND  1 1 

See  description  of  Plan  3 for  plant  selection  basis. 

PLAN  12 

See  description  of  Plans  2 and  E*  for  the  general  rationale  behind 
specific  plant  location.  In  addition,  the  Akron  area  wastewaters  are 
proposed  to  be  treated  on  land  in-basin  with  this  plan.  This  is  to 
allow  evaluation  and  costing  of  an  Akron  in-basin  land  treatment  scheme 
as  opposed  to  Plans  2 and  A, which  take  Akron  effluent  flows  to  western 
Oh  io. 

As  shown  in  Figure  11-2  on  page  lA-B  of  Appendix  V,  Part  2,  during 
dry  months  the  discharge  from  the  Akron  Sewage  Treatment  Plant  constitutes 
more  than  half  of  the  flow  at  that  point  in  the  Cuyahoga  River.  Thus,  an 
important  feature  of  Plan  12  is  the  provision  of  land  treatment  sites  for 
Akron  located  so  that  the  return  flow  could  be  routed  into  the  Cuyhoga  at 
or  above  the  present  site  of  the  Akron  Sewage  Treatment  Plant. 
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SANITARY  SEWAGE  FLOWS 

Sanitary  sewage  flows  for  the  year  2020  have  been  calculated  by 
Havens  and  Emerson  based  on  their  development  projections.  While  develop- 
ment  projections  are  never  accurate,  these  are  believed  to  be  reasonable 
for  preliminary  plan  design  and  comparison  purposes.  Projected  flows 
for  the  service  area  of  each  treatment  plant  are  given  in  Table  A for 
each  plan  at  the  end  of  this  Appendix.  The  total  quantities  of  sanitary 
sewage  to  be  treated  are  the  same  for  ail  plans. 

Some  areas  in  the  Three-River  Basin  (primarily  the  older  developed 
areas  of  Cleveland  and  Akron)  are  now  served  by  combined  sewers,  which 
collect  both  sanitary  sewage  and  storm  water  runoff.  Havens  and  Emerson 
studies  have  indicated  that  separation  of  these  sewers  would  be  economi- 
cally infeasible.  In  all  cases,  combined  sewage  is  treated  as  if  it 
were  sanitary  only.  It  is  assumed  that  regulations  will  prevent  further 
construction  of  combined  storm  runoff  - sanitary  sewage  collection 
systems . 

Sanitary  sewage  flows  vary  daily  and  seasonally;  therefore,  defini- 
tion of  design  flows  actually  requires  the  definition  of  a design  flow 
curve.  For  the  existing  larger  metropolitan  plants,  flow  curves  are 
based  on  actual  experience.  For  other  plants,  the  flow  ratios  are 
assumed  as  given  in  Table  G-2. 

For  this  study,  nominal  plant  capacity  is  defined  as  the  average 
daily  flow  based  on  a one-year  period. 
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C leveland-Akron-Three  Rivers  area,  it  was  desirable  to  recognize  certain 

principals  relative  to  storm  runoff.  These  are  as  follows: 

Rural  storm  runoff  is  relatively  clean  compared  with  urban 
storm  runoff,  although  it  may  contain  significant  pollutant 
loads  in  some  cases.  Future  attention  may  be  required  to 
solve  this  problem.  These  12  alternative  plans,  however, 
involve  only  urban  storm  drainage. 

The  preventive  approach,  as  used  in  industry  (waste  reduction), 
and  according  to  the  Soil  Conservation  Service  ethic,  must  be 
applied  to  storm  runoff.  Otherwise,  treatment  of  the  grossly 
contaminated  high-volume  flows  could  likely  prove  economically 
infeasible.  Examples  of  preventive  measures  are: 

a.  Upstream  detention  ponding  to  reduce  flow  rate  and,  hence, 
erosive  nature. 

b.  Control  of  land  use,  requiring  planting  and  elimination  of 
barren  or  easily  erodible  surfaces  and  special  care  in  con- 
struction areas. 

c.  Control  of  fertilizer  applications  and  techniques. 

d.  A high  degree  of  street  and  other  area  surface  cleaning, 
including  control  of  cleanliness  in  private  areas. 

In  many  cases  under  State  criteria,  separately  collected  urban 
runoff  --  because  of  large  volumes  and  the  low  pollutant  levels 
— was  most  advantageously  treated  and  disposed  of  separately 
from  domestic  wastes. 

Under  NDCP  criteria  it  was  necessary  to  apply  either  physical- 
chemical  or  land  treatment  processes  to  the  separately  treated  storm 
runoff*.  These  methods  would  logically  require  the  incorporation  of  the 
many  storage  sedimentation  basins  described  for  State  standards  planning. 

The  outlying  area  in  the  Three  Rivers  watershed  is  generally  green 
and  lush.  Storm  runoff  from  these  areas  is  now  minimal  and  of  good  quality. 
Much  of  the  already  developed  area  is  low-density  suburban  housing  -- 
the  general  density  range  being  one  dwelling  unit  per  acre 
or  less.  These  low-density  residential  areas  provide  a 

* Advanced  biological  treatment  processes  are  not  compatible  with  periodic 
operation  and  highly  variable  constituent  loadings,  wnich  would  characterize 
separate  storm  runoff  treatment. 
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very  high  percentage  of  green  area,  typically  having  large  lawns  and 
trees,  with  narrow  paved  streets  and  without  curbs  or  gutters. 


It  vvould  be  impractical  and  unnecessary  to  consider  the  collection 
and  treatment  of  storm  runoff  from  these  undeveloped  or  low-density  sub- 
urban residential  areas.  It  was,  therefore,  assumed  that,  for  areas 
having  a projected  impervious  ratio  of  less  than  10  percent,  water 
quality  could  be  adequately  protected  using  institutional  measures  and 
that  storm  runoff  would  not  be  collected  and  treated. 

For  the  more  densely  developed  areas,  the  contaminated  flows  would 
be  collected  and  treated.  For  basins  which  will  have  impervioas  areas 
between  10  and  AO  percent,  the  polluted  port  ions  of  the  storm  runoff 
from  urbanised  areas  will  be  collected  and  treated,  and  other  portions 
will  be  allowed  to  run  off  naturally.  Estimates  of  urban  storm  runoff 
from  162  sub-basins  were  made  by  Havens  and  Emerson.  Transmission  faci- 
lities have  been  sized  to  accommodate  the  one-year  storm  into  detention 
storage,  larger  runoffs  being  beyond  the  design  criteria. 

In  some  cases  under  MDCP  criteria,  urban  storm  runoff  will  be  de- 
tained as  described  elsewhere,  and  released  during  "off-peak"  hours  to 
sanitary  sewage  facilities  for  treatment.  The  "off-peak"  capacity  con- 
sists of  utilizing  fluctuations  in  the  Jiurnal  sanitary  flow  hydrograph. 
Treatment  plants  are  sized  to  handle  the  peak  load  that  occurs  during  a 
day  (MF)  both  in  terms  of  hydraulic  and  unit  process  design. 

Stormwater  pollutant  characteristics  are  highly  variable,  ranging 

from  the  more  dilute  separated  urban  runoff  to  the  concentrated  combined 

I 

system  runoff.  Typical  separate  system  characteristics  show  a suspended 
solids  level  of  500  mg/1  and  a five-day  BOD  level  of  30  mg/1.  Combined 
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system  overflov/s  may  evidence  the  "first  flush"  concentrat ion  where 
stormwater  re-suspends  settled  organic  and  inorganic  constituents  de- 
posited in  the  large  combined  sewers,  so  that  the  suspended  solids  and 
BOD  levels  may  actually  be  higher  than  for  domestic  sewage.  As  the  storm 
progresses,  the  combined  sewage  concentration  typically  approaches  a sus- 
pended solids  level  of  200  mg/1  and  a BOD  of  60  mg/1.  Plain  settling  in 
the  detention,  or  storage,  basins  will  reduce  suspended  solids  by  as  much 
as  70  percent  with  a corresponding  BOD  reduction  of  about  AO  percent.  For 
separated  urban  runoff  the  effluent  from  the  detention  basin  will  have  a 
suspended  solids  concentration  similar  to  sanitary  sewage  with  a low  BOD. 

Separately  collected  storm  runoff  may  be  treated  in  municipal  activated- 
sludge  plants  when  off-peak  capacity  is  available.  This  would  have  some 
effect  upon  the  biological-mass  dependent  processes.  Sludge  recycling 
would  probably  be  increased  with  little  or  no  wasting  of  siudge,  both 
for  the  carbonaceous  and  nitrogenous-demanding  portion  of  the  plant.  In 
practice  the  separate  storm  water  might  be  released  to  the  high-rate 
activated  sludge  clarifier,  or  as  influent  to  the  nitrifying  portion  of 
a biological  plant  due  to  the  similarity  of  its  oxygen  demand  to  secon- 
dary effluent.  For  this  alternative  release  point,  the  graded  media  fil- 
ters would  have  a higher  suspended  solids  loading  and  require  more  frequent 
backwashing.  For  combined  systems  runoff,  solids  would  be  kept  in  suspen- 
sion by  mixing  and  aeration  and  then  released  to  the  sanitary  plants  so 
that  a minimum  of  offensive  sludge  buildup  would  occur  at  the  storage  facil- 
ity and  most  of  the  sludge  removal  would  take  place  at  the  sanitary  plant. 

In  addition,  the  characteristics  of  combined  sewage  would  be  maintained 


so  as  to  minimize  the  effect  on  the  sanitary  plant  unit  processes. 
Combined  system  runoff  treated  under  this  alternative  becomes  nothing 
more  than  a "f 1 ow- 1 eve) i ng"  technique  so  that  sanitary  plant  capacity 
is  more  fully  utilized. 

Since  the  capacity  of  a sanitary  facility  is  adequate  for  Maximum 
Flow  during  most  of  the  day,  the  sanitary  flow  is  less  than  the  design 
hydraulic  capacity.  The  difference  between  maximum  flow  (MF)  and  maxi- 
mum daily  flow  (MOF)  is  defined  as  the  "off-peak"  capacity  of  a treat- 
ment facility.  it  is  proposed  that  some  storm  water  would  be  detained 
in  mined,  concrete,  or  earthen  storage  basins,  then  released  to  sanitary 
interceptors  for  treatment  during  the  off-peak  hours  at  designated  sani- 
tary sewage  plants.  Some  of  the  advantages  of  this  type  of  storm  water 
treatment,  as  opposed  to  construction  of  a separate  storm  water  faci- 
lity, incl ude; 

1.  More  effective  utilization  of  existing  sewage  treatment  plants 
and  sewer  systems,  especially  during  low-flow  nighttime  hours; 

2.  Minimal  or  no  operation  and  maintenance  problems  at  the  storm 
water  storage  basins,  which  would  probably  be  controlled  at  the 
plant  or  by  an  automatic  controller  which  would  discharge  when 
sensing  low  sewer  flows; 

3.  Since  there  is  essentially  no  method  of  separating  storm  sewer 
flows  from  domestic  sewage  in  "combined"  areas,  this  method 
merely  proposes  treating  all  the  "combined"  overflows  in  plants 
with  unit  processes  to  handle  combined  sewage  characteristics; 
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Industrial  waste  treatment  plants,  which  are  preliminarily  designed  and 
cost-estimated  by  AWARE.  Where  possible,  industries  will  directly  reuse 
treated  wastewater.  Where  practical,  industrial  waste  sludges  would  be 
disposed  of  jointly  with  municipal  sludges. 

Different  levels  of  industrial  pretreatment  will  be  required  de- 
pending on  whether  a water  or  land-based  plant  follows  the  industrial  pre- 
treatment?*  If  the  industry  precedes  a biological  type  facility  discharging 
to  a waterway,  then  high  level  pretreatment  removals  would  be  required  so 
that  following  the  biological  treatment,  remaining  contaminant  concentra* 
tions  would  meet  the  required  standards.  For  an  industry  preceding  a bio- 
logical treatment  facility  discharging  to  storage  for  subsequent  land 
treatment,  pretreatment  removals  would  be  less  stringent.  For  aerated  la- 
goon secondary  treatment,  the  pretreatment  needed  at  the  industry  would  be 
least?  A condition  upon  pretreatment  under  either  type  of  final  discharge 
or  treatment  is  that  Industrial  wastes  would  first  be  rendered  compatible 
for  the  biological  treatment,  as  described  previously. 

Cooling  waters,  as  defined  here,  are  only  heat-contaminated.  Be- 
cause of  the  high  flow  rates  and  lack  of  chemical  pollutants,  it  is 
economically  impractical  to  transmit  and  treat  cooling  water  using  the 
municipal  sewerage  system.  Of  the  total  projected  2020  industrial  water 
requirement  of  766  MGD,  a significant  portion  is  for  cooling  water. 

Stream  and  effluent  standards  will  require  cooling  water  treatment  for 
temperature  reduction,  so  that  direct  recycling  of  cooling  water  require- 
ments will  become  common  practice.  Design  assumptions  that  can  be  made 

* Long  detention  periods  and  large  volumes  in  the  lagoons  provide  capa- 
bility for  inadvertent  shock  toads. 

**  The  final  phase  of  this  study  assumed  a single  level  of  industrial  pre- 
treatment for  the  3 final  alternative  plans.  See  Part  2 of  this  Appendix, 
page  IV-3. 
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relative  to  cooling  water  denands  and  disposal  are  summarized  below; 

1.  Treatment  and  disposal  of  the  main  flow  will  be  independent  of 
the  san i tary/storm  sewerage  systems. 

2.  Treatment  (cooling)  will  be  required  before  discharge  Into  lakes 
and  streams. 


3.  Recycling  cooling  flows  will  be  practical,  and  probably  mandatory, 
due  to  effluent  temperature  standards.  Total  cooling  water  demands 
need  not  be  Imposed  on  the  source. 

k.  Although  not  theoretically  provided  for  in  the  published  design 
criteria,  Lake  Erie  might  be  an  acceptable  recipient  for  some 
heated  water,  providlr  adequate  dispersion/diffusion  systems 
were  ut  i 1 i zed . 

5.  Blowdown  water  from  cooling  towers  would  be  discharged  to  the 
municipal  sewerage  system. 

6.  A potential  for  combination  benefits  may  exist  where  cooling 
towers  (or  mechanical  aerators)  can  also  be  used  for  dissolved 
oxygen  supplementation. 

7.  Sewage  effluent/cooling  uses  should  be  combined  when  practical. 


Cost  of  Industrial  Wastewater  Treatment.  The  magnitude  of  the  industrial 
wastewater  problem  In  the  Study  Area  is  Illustrated  by  the  fact  that 
approximately  65  percent  of  the  wastewater  influent  to  Lake  Erie  In 
Northeastern  Ohio  In  1970  originated  from  industry.  The  problem  was  con- 
sidered of  such  Importance  that  It  comprised  one  entire  Contract  of  the 
total  Three  Rivers  Watershed  Wastewater  Management  Study.  Associated 
Water  and  Air  Resources  Engineers,  Inc.  (AWARE)  of  Nashville,  Tennessee, 
was  engaged  to  Identify  the  problems  and  develop  alternative  solutions. 

In  aware's  Phase  I report  the  total  Industrial  wastewater  loads  ori- 
ginating in  the  Study  Area  for  the  present  time  and  for  the  future  from 
1990  to  2020  were  Identified.  These  loads  were  used  as  a basis  for  the 
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(AWARE  Phase  I Report  Attachment  E) . The  flows  were  totaled  for  both  sys- 
tems and  a percent  of  the  total  flow  for  each  system  was  identified.  This 
percentage  figure,  based  on  flow,  was  then  applied  to  the  total  treatment 
cost  figure  for  the  SIC  category  within  the  proper  industrial  pretreatment 
alternative.  (AWARE  Phase  2 Report,  Tables  26  - 30).  The  sludge  disposal 
and  brine  treatment  costs  were  prorated  to  each  land  or  water-based  system, 
based  on  a percentage  figure,  by  flow.  (AWARE  Phase  2 Report,  Tables  32  - 
37)*  Using  this  technique,  it  was  possible  to  arrive  at  a reasonable  esti- 
mate of  the  Total  Project  Cost  of  Industrial  treatment  of  wastes  for  each  of 
the  twelve  alternative  Plans.  To  convert  the  figure  to  an  Annual  Cost  basis, 
the  Total  Project  Cost  was  amortized  over  a 50-year  life.  Amortizing  to  ob- 
tain Annual  Cost  in  this  manner  does  not  take  into  account  the  varying  life 
expectancy  of  the  treatment  components,  but  it  does  provide  a figure  that 
can  be  used  on  a comparative  cost  basis,  just  as  a Present  Worth  figure  can 
be  used  to  indicate  the  comparative  capital  cost  of  a particular  plan  based 
on  1972  dollars. 

One  of  the  assumptions  made  was  to  use  a seven  percent  interest  rate* 
similar  to  cost  calculations  made  for  municipal  and  stormwater  flows.  An- 
other assumption  necessary  to  arrive  at  a single  annual  cost  figure  was  that 
brine  treatment  would  be  by  evaporation.  This  assumption  coincides  with 
that  proposed  by  the  municipal  wastewater  contractor,  which  identified  evap- 
oration as  the  most  feasible  disposal  alternative  for  brines  in  the  Three 
Rivers  Watershed  area. 

It  should  be  noted  that  the  annual  costs  calculated  in  this  Section  in- 
clude both  treatment  facilities  required  for  waste  to  be  discharged 


* The  interest  rates  selected  were  5-3/8,  7 and  10  percent, 
ance  with  OCE  guidance.  The  7 percent  rate  was  used  for  the 
parisons  in  the  first  phase  of  the  study. 


in  accord- 
cost  com- 
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directly  to  waterways  (primarily  SIC  33»  Steel  Production)  and  facilities 
required  for  pretreatment  of  waste  constituents  prior  to  discharge  to  muni- 
cipal sewer  systems,  but  do  not  Include  any  charges  to  industry  for  the 
treatment  of  Industrial  waste  In  municipal  treatment  systems.  These  latter 
costs  allocable  to  Industry  will  be  examined  in  the  Phase  3 report  by  AWARE. 


Table  7 in  the  Summary  Section  of  this  Appendix  presents  the  specific 
Industrial  wastewater  treatment  costs  for  each  plan  reduced  to  an  annual 
cost  figure  as  described  above.  The  annual  costs  for  stormwater  and  muni- 
cipal wastewater  treatment  for  each  plan  are  then  brought  forward  from 
Table  4,  and  the  total  annual  cost  for  each  plan.  Including  treatment  of 
all  three  categories  of  wastewater.  Is  given  In  the  last  column  of  Table  1. 

SCHEHATIC  FLOW  DIAGRAMS 

Detailed  descriptions  of  alternative  treatment  processes  are  found 
in  the  respective  Phase  Reports  by  Havens  and  Emerson  concerning  munici- 
pal wastewater  and  urban  storm  runoff  treatment;  by  AWARE  with  regard 
to  Industrial  pretreatment;  and  by  Wr Ight-McLaughI in  Engineers  for  land 
treatment.  For  formulation  purposes,  though,  general  schematic  diagrams 
are  shown  on  the  following  six  pages  to  Illustrate  design  concepts  for 
typical  situations. 
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be  treated.  The  high  temperatures  needed  to  oxidize  odor-producing 
organics  and  PCB's  produce  another  pollutant,  oxides  of  nitrogen.  To 
date,  no  efficient  and  economical  methods  of  removing  oxides  of  nitro- 
gen have  been  developed. 

Incineration  does  not  completely  replace  landfill  operations, 
but  substantially  reduces  the  need  for  them.  Up  to  35  per  cent  of  the 
solid  matter  found  in  the  sludge  ends  up  as  ash,  and  must  be  disposed 
of,  usually  in  a landfill.  The  actual  solids  quantity  is  considerably 
less  since  all  water  is  removed. 

From  a resource  standpoint,  incineration  is  a negative  process. 
Because  of  the  inefficiency  of  burning  a product  containing  so  much 
water,  additional  energy  sources  are  needed  to  destroy  what  is  ac- 
tually an  energy  source  in  itself.  The  solid  material,  which  in  the 
form  of  sludge  could  be  considered  a resource  of  some  value,  is  con- 
verted to  a form  which  has  little  use,  and  must  be  disposed  of  without 
benefit  to  agriculture. 

Since  incinerators  require  constant  attention  in  order  to  work 
efficiently,  they  are  practical  only  on  a large  scale.  This  alter- 
native should  be  costed,  but  its  economic  advantages,  if  any,  must  be 
weighed  against  the  severe  resource  and  evn i ronmenta 1 drawbacks  be- 
fore it  can  be  compared  realistically  with  alternate  methods  of  sludge 
di sposal . 

Ml  icultural  Application 

Sewage  sludge  has  been  applied  to  cropland  for  centuries,  and  with 
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yenerally  beneficial  effect.  The  organic  matter  and  plant  nutrients  in 
tite  sludge  not  only  provide  needed  materials  for  the  crops  currently 
grown,  but  also,  together  with  the  mineral  fraction,  help  to  rebuild 
soils  v/hich  v/ould  otherwise  be  depleted  through  cropping  and  erosion. 

Tliere  is  an  optimum  rate  of  application  of  sludge  to  land,  however.  If 
this  optimum  value  is  exceeded,  certain  elements  may  build  up  in  the  soil 
which  nay  prove  to  be  detrimental  to  the  plant  life  growing  there.  This 
is  particularly  true  if  the  sludge  contains  substantial  amounts  of  heavy 
metals,  which  is  likely  to  occur  in  heavily  industrialized  areas. 

Thus,  the  application  of  sludge  to  cropland  is  likely  to  be  the  best 
method  of  disposal  under  amenable  physical  conditions  and  where  the  appli- 
cation can  be  v/ell  managed.  Monitoring  of  soil,  croP,  and  groundwater 
conditions  and  the  rotation  of  crops  would  play  roles  in  the  management 
program  to  ensure  optimum  results.  Sludge  application  might  be  repeated 
at  periods  of  from  ten  to  tv<enty  years  as  experience  indicates  the  best 
interval  for  crop  responsev  This  flexibility  in  managing  the  application 
of  sludge  is  feasible  due  to  the  relatively  small  amount  of  land  required 
for  the  annual  volume  of  sludge  produced.  This  method  of  sludge  disposal 
on  agricultural  lands  has  been  incorporated  into  Plan  Mos.  9 and  12. 

Strip  Mine  Application 

Over  200,000  acres  of  land  in  southeastern  Ohio  have  been  strip 
mined.  This  operation  leaves  the  land  in  a desolate  condition.  Vege- 
tation and  topsoil  are  removed  and  the  new  surface  is  a broken  sterile 
mass  of  acid,  mineral  rock  and  clay.  Subsequent  erosion  is  severe  and 
water  pollution,  both  by  suspended  solids  and  acid  solution,  has  made 

* Annual  applications  of  up  to  10  to  25  tons/acre/year  are  also  feasible 
with  good  management  as  r'emonstrated  at  University  of  Illinois. 
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most  streams  totally  unproductive.  New  laws  v/i  1 1 require  that  the  land 
be  restored  to  some  semblance  of  its  original  condition,  but  this  can 
be  done  only  with  considerable  effort.  V/hat  is  needed  is  the  applica- 
tion of  heavy  doses  of  matter  of  high  pH  (to  neutralize  the  acid  con- 
ditions), high  organic  content,  and  high  content  of  plant  nutrients. 
Sewage  sludge  fulfills  these  requ i rementsi) 

An  abandoned  pipeline,  formerly  used  for  coal  slurry,  connects 
the  Cleveland  area  wi  th the  heart  of  the  strip  mine  lands,  making  about 
75,000  acres  of  mined  land  accessible.  While  the  pipeline  may  or  may 
not  be  usable  in  its  present  contition,  the  right-of-way  associated  with 
it  could  prove  valuable,  since  a new  pipeline  could  be  installed  v/ith 
little  legal  difficulty.  Sludge  could  be  transported  from  the  end  of 
the  pipeline  (or  intervening  stations)  by  the  construction  of  distri- 
bution lines  or  by  truck. 

New  methods  of  injecting  sludge  into  the  soil  could  make  it  feasible 
to  treat  the  land  in  depth,  making  it  capable  of  a sustained  yield 
of  heavy  plant  growth  (surface  application  alone  could  lead  to  a limit 
in  plant  growth  after  a few  years,  as  the  roots  reach  down  to  a depth 
which  remains  acid).  Depths  of  application  could  range  up  to  a total 
of  two  to  three  feet  of  sludge  or  more;  such  a rate  would  provide  a 
virtually  unlimited  depository  for  the  sludge,  especially  if  strip  mining 
continues.  Injection  would  help  conserve  nitrogen  for  plant  use. 

Digested  sludge  having  a moisture  content  in  the  range  of  two  to 
five  percent  solids  v/ould  be  used  for  this  purpose. 

* The  pH  of  sewage  sludge  generally  falls  into  the  range  of  6.5  to  7.5, 
though  it  would  be  higher  if  lime  were  used  for  phosphorus  removal. 
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Disadvantages  of  land  disposal  of  sludge  which  were  discussed 
earlier  (carbonic  acid  from  organic  decay  and  heavy  metals)  would  be- 
come lost  in  the  overwhelming  acidity  and  metal  content  of  the  strip 
mine  spoil,  leading  to  ecological  results  which  would  be  mainly  bene- 
ficial. While  the  restored  lands  could  not  be  used  for  agricultural 
purposes  without  extensive  leveling  and  removal  of  rocks,  it  would  be 
ideal  for  woodlands  without  the  need  for  expensi ve  reworking-;  The 
best  ultimate  purpose  of  such  lands  may  be  for  wildlife  and  recrea- 
tional purposes.  This  could  be  enhanced  even  more  by  improvement  of 
the  numerous  ponds  created  by  the  mining  operations  as  acid  flow  con- 
ditions are  reversed  by  sludge  application. 

This  alternative  method  of  sludge  disposal  rates  very  high  in 
terms  of  social,  environmental,  and  resource  utilization  factors. 

Sludge  Disposal  Selection 

The  method  of  sludge  disposal  chosen  for  each  plant  in  Formu- 
lation Plans  1 through  12  reflects  the  considerations  discussed  in 
this  section  in  conjunction  with  the  type  of  sludge  produced.  However, 
general  rules  followed  as  the  plans  developed. 

Plans  ! and  11  used  incineration  throughout  to  dispose  of  sludge. 
Incineration  was  primarily  proposed  to  reclaim  chemicals  and  thus  re- 
duce the  burden  of  high  0 & M costs.  Ash,  resulting  as  a by-product 
of  reclamation  is  sterile  and  inert.,  allowing  for  landfill  disposal. 

Those  plans  utilizing  all  land-based  disposal  (2,  4,  and  12)  have 
conventional  activated  sludge  plants  or  aerated  lagoons.  As  the  sludge 
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generated  by  these  plants  is  rich  in  nutrients  and  valuable  as  a 
fertilizer,  it  is  only  used  for  agricultural  or  strip  mine  application. 

The  remaining  plans  are  combinations  of  land  and  water-based  plants 
and,  as  such,  contain  preliminary  secondary,  advanced  biological  and/or 
phys i cal -chemi cal  treatment  plants  in  various  arrangements.  Where  pos- 
sible, agricultural  application  of  sludge  is  favored,  especially  in  the 
upper  portions  of  the  Rocky  River  and  Cuyahoga  River  Basins.  Those 
plants  located  within  reasonable  distances  of  the  existing  pipeline  to 
the  strip  mine  areas  usually  have  their  sludge  pumped  out  of  the  basins 
to  rehabilitate  these  sites.  This  is  generally  true  also  for  the  large 
shoreline  plants  which  lack  sufficient  land  area  for  agriculatural  ap- 
pl  ication. 


SYSTEMS  RELIABILITY 


Many  present  pollution  problems  occur  as  a result  of  the  liack  of 
reliability  features.  Plants,  pipelines,  and  pumping  stations  which 
operate  satisfactorily  even  3^0  days  per  year,  with  substantial  failure 
during  the  remainder,  are  unacceptable.  Wastewater  management  criteria 
can  no  longer  be  based  on  average  conditions.  It  is  assumed  that  all 
facilities  design  wil  1 conform,  initially,  to  the  Ten-States  standards 
or  better,  and  be  reviewed  by  the  appropriate  local,  state  and  federal 
control  agencies.  Treatment  plant  reliability  design,  under  State  Stan- 
dards criteria,  must  produce  effluent  qualities  with  maximum  variations 
as  prescribed  in  the  Ohio/EPA  standards.  NDCP  reliability  criteria 
requires  virtually  100  percent  reliability,  using  storage  as  needed. 

As  a rule,  the  pumping  and  pressure  transmission  of  raw  sanitary 
sewage  in  collection  systems  will  only  be  used  when  no  reasonable  alter- 
native exists.  This  premise  generally  will  result  in  traditional  collec- 
tion trunk  sewer  system  design,  wherein  natural  drainageways  and  drainage 
basins  govern  layout.  It  generally  will  preclude  the  inter-basin  trans- 
fer of  untreated  wastewaters,  except  where  special  provisions  are  made 
for  transportation  of  effluent  for  land  treatment  purposes. 

For  purposes  of  comparison,  all  plans  have  been  formulated,  designed, 
and  costed,  based  on  comparable  reliability  design  for  either  Ohio/EPA  or 
NDCP  levels* 

REUSE  OF  EFFLUENT 

The  reuse  of  effluent,  including  the  reclaiming  and  recycling  of  water, 
can  take  many  forms,  to  varying  degrees,  to  create  additional  urban  and 
rural  benefits.  The  reuse  of  sewage  effluent  can  range  from 

* See  also  Part  2 of  this  Appendix,  page  Vl-i«. 
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low  flow  augmentation  of  area  streams  for  recreational  env i ronmenta I 
and  water  supply  purposes  to  the  providing  of  large  cooling  water  lake 
surfaces  for  new  power  plant  sitings.  The  type  and  extent  of  the  reuse 
would  be  limited  only  by  need,  economics,  and  imaginative  planning. 

Reuse  of  treated  sewage  effluent  Is  an  integral  aspect  of  urban 
water  management,  where  the  water  system  is  a part  of  the  total  urban 
system,  and  the  wastewater  system  is  in  turn  a subsystem  of  the  former. 
Thus,  it  is  incumbent  upon  wastewater  management  planners  to  give  full 
consideration  to  the  reuse  of  sewage  effluent  to  the  maximum  practical 
extent . 

Some  categories  of  reuse  are  essentially  applicable  only  to  those 
plans  with  water-based  discharge  characteristics,  while  others  can  prac- 
tically be  related  only  to  land  treatment  plans  or  land  treatment  com- 
ponents. In  the  following  discussion  of  reuse  aspects,  the  general  appli 
cability  of  each  of  the  opportunities  is  discussed. 

Low  Flow  Augmentation 

The  augmentation  of  low  flow  in  streams  for  esthetic,  recreational, 
and  water  supply  purposes  falls  into  two  categories,  the  first  for  the 
Three  Rivers  Basin  where  benefits  acrue  locally,  and  secondly  in  the 
outlying  basins  west  of  Cleveland.  The  in-basin  augmentation  applies  to 
both  water-based  and  in-basin  land-based  treatment, whi le  the  western  Ohio 
low  flow  augmentation  is  related  to  the  land  treatment  method  in  those 
counties.  The  value  of  storage  for  regulation  of  streamflow  including 
effects  on  navigation,  recreation,  esthetics,  and  fish  and  wildlife 
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should  be  accounted  for  in  deternining  total  benefits  of  nultiplc- 
purpose  planning. 

The  return  flow  from  the  v^estern  Ohio  land  treatment  management 
areas  would  often  be  in  the  1000  to  1500  cfs  range  for  the  irrigation 
period.  This  return  flow  could  be  distributed  over  numerous  streams 
including; 


Black  River 
Vermi 1 ion  River 
Huron  River 
Sandusky  River 
Muskel lunge  Creek 


Muddy  Creek 
Sugar  Creek 
Portage  River 
Blanchard  River 
Maumee  River 


Upland  reservoirs  as  described  in  State  of  Ohio  studies  wuld  be 
provided  where  needed  to  equate  supply  to  low  flow  periods  in  the  streams. 
Numerous  recreational  opportunities  exist  to  be  developed  in  conjuntion 
with  this  reuse,  including  fishing,  boating,  swimming,  and  hunting. 
Vlildllfe  refuge  and  bird  habitats  v/ould  also  be  included.  V/ater  supply 
potential  for  communities  and  industry  will  be  enhanced. 

In  the  Three  Rivers  watershed,  the  return  flow  from  land  treatment 
areas  will  beneficially  raise  the  low  flows  of  the  upper  Cuyahoga  and 
the  Upper  Rocky  River. 

The  return  flov;  from  tertiary  v;astewater  plants  also  acts  benefi- 
cially for  flov/  augmentation.  This  is  especially  important  upon  recog- 
nizing that  in  the  future  much  of  the  v;ater  supply  for  the  Three  Rivers 
v/atershed  v/ill  come  from  Cleveland  sources  (Lake  Erie).  The  treated 
wastewater  then  acts  as  a supplement  to  the  natural  stream  flov;.  In 
addition,  v/hen  the  v/ater  is  discharged  to  a relatively  insignificant 
stream  flow,  the  purified  wastewater  actually  tends  to  "equalize"  stream 
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effluent  would  be  routed  to  the  industrial  use  prior  to  discharge  to 
the  Effluent  Transmission  Tunnel.  The  water-based  plans  all  incorpo- 
rate the  Southerly  Plant  into  the  overall  scheme  which  provides  for 
opportunity  for  the  industries  to  use  tertiary  effluent. 

The  industrial  reuse  could  be  for  both  process  water  and  cooling 
water. 

Power  Plant  Cooling 

The  existing  power  plants  in  the  Cleveland  area  generally  utilize 
Lake  Erie  water  or  Cuyahoga  River  water  for  flow-through  cooling.  The 
trend  on  newer  installations  is  to  cooling  towers.  The  constant  and 
dependable  supply  of  treated  sewage  effluent  makes  possible  flow- 
through cooling  use  in  power  plants  in  some  cases,  though  the  available 
sewage  effluent  flow  rate  is  often  limited  when  compared  with  the  total 
needs  for  the  larger  power  plants.  Nevertheless,  opportun i t ies  exist 
which  can  be  utilized  for  both  iand  and  water-based  plans.  Makeup  water 
for  the  power  plants  can  be  provided  using  more  highly  treated  effluent. 

Recreational  Water  Use 

The  augmentation  of  low  stream  flow  is  oriented  towards  recrea- 
tional use  and  aesthetics  in  and  on  the  water.  Where  canoeing,  kayak- 
ing, and  rafting  is  of  special  s i gn i f icance,  the  final  layout  of  return 
flow  points  and  release  of  water  from  reservoirs  can  be  timed  to  accom- 
modate these  specific  and  important  water  needs.  These  opportunities 
apply  to  both  land  and  water-based  plans.  The  effects  of  the  wastewater 
management  plans  on  stream  flow  quantities  are  discussed  under  "Stream 
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Flow  Impact." 

The  construction  of  storage  reservoirs  for  storm  runoff  detention 
provides  basins  throughout  the  Three  Rivers  Basin  with  some  environmental 
benefits  which  wouid  be  taiiored  to  the  specific  site  and  area  needs. 
Stormwater  detention  basins  in  some  cities  provide  significant  additions 
to  parks  and  open  spaces. 

Sand  and  Silt  Reuse 

The  basins  for  stormwater  detention/retention  also  provide  settling 
basins  for  partial  treatment.  The  sand  and  silt  deposits  provide  a re- 
source of  material  suitable  for  fill  material  and  top  soil.  Demonstra- 
tion projects  have  shown  such  material  can  be  sold  to  public  works  agen- 
cies and  private  parties  at  reasonable  costs  ranging  upwards  from  $0.25 
per  cubic  yard.  In  some  basins  the  quaiity  of  the  bottom  deposits  may 
preclude  general  use,  and  in  these  instances  the  material  may  be  suit- 
able only  for  disposal  to  land  fill  areas  in  new  developments,  or  perhaps 
as  soi id  waste.  The  water-based  pians,  as  weil  as  iand-based  plans,  lend 
themselves  to  this  reuse  of  the  settled  material.  However,  land-based 
plans  v/ould  lend  themselves  more  to  using  sand  and  silt  on  land  as  a con- 
ditioner and  for  nutrients  because  of  iand  management  control  associated 
v/ith  iand  teatment  systems. 

flu tr  lent  Reuse 

In  addition  to  the  water  portion,  v/hich  can  be  reused,  sewage  con- 
tains solids  available  for  reuse.  A plan  involving  maximum  reuse  must 
consider  the  fate  of  nutrients  and  other  organic  solids. 
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NON-STRUCTURAL  ALTERNATIVES 


In  conjunction  with  the  physical  works  proposed  in  the  formulation 
plans  for  wastewater  management,  non-structura I measures  will  be  neces- 
sary. These  include,  but  are  not  limited  to,  the  following: 

1.  Roof-top  ponding  ordinance  for  Cleveland  and  Akron  for  storm  run- 
off. 

2.  Flood  plain  regulation  basin-wide. 

3.  Upstream  ponding  regulations  for  new  developments  and  urban  renew- 
al, including  the  "blue-green"  technique  of  the  Department  of 
Housing  and  Urban  Development.  * 

4.  Cooling  water  recycling  for  power  plants  and  industry. 

5.  Street  cleaning  ordinances  and  resolutions  to  remove  solids  by 
sweeping  rather  than  via  the  sewer  system. 

6.  Land  surface  protection  and  cleanliness  regulations,  including 
construction  site  erosion  control  practices. 

7.  Reduction  of  use  of  de-icing  chemicals. 

8.  Development  of  area-wide  regulations  on  solid  waste  disposal 
management . 

9.  Land-use  regulations  to  limit  and  control  unplanned  urban  sprawl. 

10.  Agricultural  regulations  related  to  winter  fertilizer  applications 
on  frozen  ground,  as  well  as  educational  work  by  the  Soil  Conserva- 
tion Service  relative  to  artificial  fertilizer  applications. 

11.  Regulations  on  potential  pollutant  levels  in  consumer  goods,  for 
example  phosphate  regulations  on  commercial  detergents. 

12.  The  development  of  water  savings  devices  for  the  home,  including 
reuse  systems. 


A technique  of  urban  water  resources  management  to  detain  water  and 
create  urban  open  space. 
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STORAGE 


Peak  Flow  Storage 

Throughout  the  Plans,  water  storage  basins  are  used  to  detain  peak 
flows.  Such  storage  results  in  system  economies  and  reliability.  Long 
conduits  (pipeline  or  tunnels)  can  have  substantially  lower  design  capa- 
cities when  preceded  by  an  upstream  detention  basin.  Treatment  plant 
peak  capacities  can  similarly  be  made  much  less  using  flow  leveling 
techn i ques . 

Open  reservoirs,  suitably  landscaped  and  fenced,  are  considered 
satisfactory  for  detention  of  separate  storm  runoff.  In  some  cases,  be- 
cause of  land  shortages,  storm  runoff  is  planned  to  be  contained  in  closed 
basins  or  underground. 

Underground  or  covered  reservoirs  are  an  assumed  requirement  for 
storing  combined  storm  runoff  or  domest ic- industr ia  1 wastev/ater 

The  quantity  of  storm  runoff  to  be  detained  varies,  depending  on  the 
type  of  treatment  it  is  to  receive.  In  general  for  storm  runoff  receiving 
separate  treatment,  the  one-year  storm  volume  would  be  detained,  and  re- 
leased over  a selected  period  of  time.  This  detention  period  would  also 
include  stormwater  being  pumped  directly  to  winter  storage  sites  for  sub- 
sequent land  treatment.  For  combined  storm  runoff  that  is  stored  and 
then  treated  during  the  off-peak  hours  at  existing  sanitary  plants, 
storage  is  again  provided  for  the  one-year  storm,  to  include  solids  sus- 
pension, and  released  in  three  days  or  less.  For  separate  storm  runoff 
treated  during  the  off-peak  capacity,  runoff  volumes  are  such  that  storage 

* As  defined  by  Havens  and  Emerson,  Ltd. 
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for  more  than  the  one-year  storm  usually  needs  to  be  provided.  The 
storage  would  be  sized  so  that  the  stormwater  flow  to  treatment  would  be 
equal  or  less  than  the  off-peak  capacity,  previously  defined  as  the  maxi- 
mum flcv/  accepted  for  treatment  (MF)  minus  the  maximum  daily  flov/  (MDF) . 
Although  the  more  typical  off-peak  capacity  would,  be  (MF)  mmus  (ADF)  , 
average  daily  flow,  it  is  believed  that  the  off-peak  capacity  defined 
(MF-MDF)  represents  a somewhat  conservative  basis  and  is  adequate  for 
general  planning  purposes.  On  refining  the  design  assumptions,  a more 
critical  evaluation  could  be  made  as  to  the  effect  of  stormwater  on  con- 
ventional unit  processes  either  on  a pilot  plant  basis  or  under  full- 
scale  conditions.  Systems  under  construction  or  on-line  in  Boston, 
Milv/aukee,  Dallas,  and  Columbus  will  also  help  evaluate  the  off-peak 
capacity.  Hydraulically,  the  conventional  sanitary  plants  would  be  capable 
of  another  0.5  ADF  on  most  days,  and  it  may  be  that  refinement  would  in- 
clude this  additional  amourtt  as  available  stormwater  capacity.  For  formu- 
lation purposes,  detention  storage  equal  to  80  percent  of  the  maximum  30" 
day  runoff  was  assumed  when  separate  storm  runoff  was  released  to  sanitary 
plants.  In  the  Three  Rivers  Basin,  the  maximum  30-day  runoff  amounts  to 
approximately  20  percent  of  the  annual  runoff? 

The  various  types  of  storage  reservoirs  used  in  the  Plans  are  de- 
scribed below. 


Concrete  and  Earthen  Basins 

In  outlying  areas  of  the  Three  Rivers  Basin  and  especially  where 
stormwater  is  collected  via  small  streams  and  natural  drai nageways , 


* In  the  formulation  of  the  final  alternatives  further  refinements  were 
made. 
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storage  will  generally  be  in  earthen  basins,  suitably  prepared,  and 
utilized  for  multiple  benefits  where  applicable.  Earthen  basins  for 
low-contaminant  runoff  could  easily  be  incorporated  into  planning  for 
parks  and  recreational  areas. 

Concrete  basins,  with  or  without  mechanical  sludge  removal  facili- 
ties, would  be  used  in  more  densely  populated  areas  where  land  is  at  a 
premium  and  higher  contaminant  loads  preclude  using  the  runoff  for  en- 
vironmental enhancement  functions.  Basins  could  be  logically  incorpo- 
rated into  underground  or  overhead  parking  structures  for  subsequent 
pumping  out.  Sludge  disposal  could  be  on-site  or  collected  and  disposed 
of  with  sanitary  sewage  plant  solids. 

Underground  Mined  Storage 

The  use  of  underground  mined  storage  at  selected  locations  in  the 
dense  urban  areas  will  provide  for  detention  of  peak  runoffs  of  combined 
sewer  overflows.  Such  storage  can  also  be  used  in  conjunction  with  the 
reduction  of  separated  urban  storm  runoff  for  selected  cases. 

Underground  storage  related  to  the  Effluent  Transmission  Tunnel, 
as  well  as  surcharge  storage  which  would  float  on  the  hydraulic  grade 
line  of  the  tunnel  at  the  Cleveland  Westerly  load  point,  would  provide 
for  the  acceptance  by  the  tunnel  of  large  peak  discharges  without  much 
oversizing  of  the  tunnel. 

Underground  mined  storage  would  be  created  using  common  mining  tech- 
niques of  room  and  pillar  ecavation  similar  to  methods  used  in  the  mining 
industry.  Such  construction,  already  widely  practiced,  can  drop  excavation 
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costs  to  perhaps  one-fifth  of  what  might  normally  be  estimated.  Under- 
ground mined  storage  chambers  would  be  lined  with  concrete  to  prevent 
deterioration  of  the  shale  surface.  It  would  be  possible  to  continue  the 
excavation  of  mined  storage  in  a phased  sequence  over  a long  period  of 
years,  keeping  pace  with  the  increasing  domestic  sewage  loads  and  increased 
urban  storm  runoff. 

Offshore  Basin  Storage 

The  development  of  offshore  s tab i 1 i zat ion- re  tent  ion  basins  could  be 
provided  in  Lake  Erie.  The  basin,  or  basins,  could  also  be  coordinated 
with  dredging  disposal  operations  to  provide  for  more  economical  construc- 
tion as  well  as  treatment  and  storage  of  the  dredging  liquid  pollutants. 

An  additional  synergistic  use  would  be  the  creation  of  additional 
land  for  tertiary  treatment  plant  sites  at  the  present  locations  to  a- 
void  the  necessity  of  acquiring  already  developed  adjacent  property. 

The  offshore  basin  concept  has  been  specifically  identified  in  one 
combination  plan  primarily  oriented  to  a water-based  approach;  however, 
the  offshore  basins  could  be  utilized  in  land  treatment  schemes  as  well 
for  the  holding  of  storm  runoff  for  release  to  the  secondary  treatment 
plant  or  a primary  plant,  prior  to  controlled  release  to  the  Effluent 
Transmission  Tunnel. 

LAND  TREATMENT 

The  land  treatment  technology  and  degree  of  wastewater  renovation 
are  d i scussed  in  detail  in  Appendix  V,  Part  I,  Section  IX  and  X;  Part  2, 
Section  III  and  V;  and  Part  3,  Section  III.  However,  it 
should  be  noted  that  soils  selected  for  land  treatment  in  this  study 
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include  the  following  assoc  iations  w i th  application  rates  as  indicated. 


So i 1 Assoc iat ion 

Locat ion 

Eff 1 uent 

Appl icat ion  Rate 

Chili 

1 n Bas  i n 

Mun ic ipa 1/1 ndustr ia 1 

60  in/yr 

Card i ngton- 
Benn i ngton 

Western  Area 

Municipal/lndustr ial 
6-  Storm  Runoff 

50,  75,  & 90  in/yr 

Mahon i ng- 
E 1 1 sworth 

1 n Bas i n 

Mun icipal/Ind us  trial 
6-  Storm  Runoff 

90  in/yr 
150  in/yr 

Areas  of  land  involved  in  land  treatment  for  each  of  the  plans  are 
presented  in  the  next  section  of  this  appendix  in  Table  3i  entitled 
"Summary  of  Major  Components  of  Twelve  Alternate  Plans." 

Farm  Management 

The  success  of  land  treatment  with  sewage  effluent  on  agricultural 
lands,  whereby  the  nutrients  are  recycled  back  to  the  soil  to  satisfy 
crop  needs,  and  the  water  is  utilized  as  a vehicle  for  transporting  the 
nutrients  as  well  as  to  satisfy  periodic  evapo-transp i rat  ion  shortages, 
is  closely  related  to  farm  management.  It  is  anticipated  that  in  the 
Lake  Erie  basin  of  northern  Ohio  optimum  farm  management  practices  would 
require  significant  educational  efforts  because  of  the  irrigation  equip" 
ment,  the  extensive  artificial  drainage  network,  and  the  need  for  main- 
taining specific  subsoil  conditions  to  optimize  the  renovation  capacity 
of  the  soil,  as  well  as  to  maximize  crop  production. 

Different  types  of  farm  management  will  be  required  from  one  area 
to  another.  For  instance,  on  some  soils  fixed  irrigation  equipment 
would  be  chosen  to  better  control  droplet  size  and  impact  velocity, 
while  on  other  lands  rotating  boom  sprinklers  would  be  utilized  having 
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bottom  feed  polyethylene  tubes  to  place  the  water  directly  into  furrows. 

On  some  lands  low  pressure  spray  irrigation  rotating  rigs  'MDuld  be  utilized, 
and  in  selected  instances  the  overland  runoff  technique  would  be  specified. 

It  is  also  planned  that  variations  in  effluent  applications  would 
exist  from  area  to  area  to  accommodate  the  various  types  of  soils  and  to 
insure  appropriate  periods  of  aeration  in  the  soil  zone.  The  technique 
of  using  strip  farming  whereby  corn  would  be  grown  in  strips  separated  by 
grassed  strips  would  be  utilized  in  some  of  the  heavier  and  tighter 
soils  to  reduce  the  soil  erosion  problem  and  to  provide  significant  sur- 
face storage  potential,  and  infiltration  of  the  water  in  a natter  of  hours. 

The  need  for  selective  and  well-thought-out  form  management  practices 
specifically  designed  for  each  type  of  land  cannot  over-emphas i zed  when 
the  irrigation  and  drainage  of  fine-textured  soils  is  undertaken  in  nor- 
thern Ohio.  Without  this  type  of  specialized  farm  management  practice,  one 
could  anticipate  agricultural  failures  in  some  areas.  Discussions  of  the 
farm  management  techniques  which  have  been  proposed  specifically  for  the 
soil  and  climatic  conditions  in  the  study  area  are  contained  in  Appendix 
V - Land  Treatment,  Part  1,  Section  IX  and  Part  3,  Section  Jll. 


\«ESTERN  OHIO  LAND  TREATMENT  AREA 
FOR  PLANS  2,4,6,8,9,aC 


BASIS  FOR  COMPARATIVE  COST  ESTIMATES 


An  essential  task  of  the  Survey  Scope  Study  was  to  provide  the 
basis  for  a cost  comparison  of  the  twelve  alternative  plans  developed 
during  the  earlier  stages  of  the  study. 

The  cost  estimates  were  to  be  prepared  and  presented  in  such  a way 
as  to  permit  not  only  comparisons  among  the  plans,  but  also  identifica- 
tion of  the  costs  of  the  various  major  components  of  each  plan,  e.  g., 
sewers,  treatment  plants,  pumps,  and  reservoirs,  and  a separation  of  the 
costs  related  to  treating  stormwater  from  the  costs  of  treating  munici- 
pal and  industrial  wastewaters  in  each  plan.  The  cost  figures  to  be  used 
for  these  three  purposes  were  to  incorporate  both  construction  costs 
(Capital  Costs)  and  the  costs  of  operating  and  maintaining  the  systems 
after  construction  (O  & M costs),  using  cost  curve  relationships  where 
pract ical . 

Initial  Costing  for  Comparability 

The  need  for  an  initial  cost  comparability  among  plans  led  to  the  , 

I 

adoption  of  a standardized  procedure  for  design  work  and  cost  estimation  ; 

for  this  early  work.  First,  each  plan  was  laid  out  to  meet  projected  j 

wastewater  loads  for  the  year  2020.  Second,  the  costing  procedure  as-  ] 

sumed  that  the  2020  facilities  would  be  built  at  one  time  using  current  j 

I 

(1972)  costs.  Third,  the  total  capital  cost  for  each  component  of  the  | 

wastewater  treatment  system  was  converted  to  an  annual  payment  amount  | 

based  on  a seven  percent  interest  rate*  amortized  over  the  estimated  use-  j 

ful  life  of  the  particular  component.  The  replacement  cost  for  each  com-  1 

I 

ponent  was  incorporated  in  this  annual  capital  cost  payment  by  use  of  a 

* The  interest  rates  used  in  this  study  were  5*3/8,  7 and  10  percent, 
in  accordance  with  OCE  guidance.  The  7 percent  rate  was  used  for  the 
cost  comparisons  during  the  first  phase  of  the  study. 
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capital  recovery  factor  related  to  the  component's  estimated  useful  life. 
Finally,  the  annual  capital  cost  for  each  component  of  the  plan  was  added 
to  the  annual  operation  and  maintenance  (0  6 M)  cost  and  this  total  re- 
presents the  "annual  comparable  cost"  for  that  particular  component  of 
the  plan. 

In  order  to  facilitate  comparisons  among  plans,  a single  "annual  com- 
parable cost"  for  each  plan  was  needed.  This  was  accomplished  by  total- 
ing the  capital  and  0 S M costs  of  the  individual  plan  components  and 
then  adding  a uniform  cont ingency  factor  of  30  percent*  (including  five 
percent  for  engineering  and  design  and  five  percent  for  supervision  and 
administration)  to  the  total  annual  capital  cost,  and  a 20  percent*  con- 
tigency  factor  to  the  total  annual  0 S M cost  for  each  plan.  The  sum  of 
these  two  figures  was  the  plan's  annual  comparable  cost. 

The  development  of  annual  comparable  costs  described  above  assumes 
that  the  wastewater  treatment  systems  in  each  plan  can  be  broken  down  in- 
to separate  components  or  cost  items,  for  which  capital  and  0 & M costs 
can  be  calculated.  Since  the  same  general  components  are  used  in  all 
plans,  but  in  varying  combi  nations  and  sizes,  it  was  possible  to  set  up 
a standardized  table  for  detailed  cost  computations,  in  which  each  col- 
umn represented  a separate  cost  item.  In  these  tables,  collection  and 
conventional  in-plant  treatment  facilities  were  designed  and  cost  esti- 
mated by  Havens  and  Emerson,  Ltd.,  of  Cleveland.  However,  where  aerated 
lagoons  were  utilized  in  land  treatment,  the  cost  figures  for  the  aerated 
lagoon  component  were  shown  separately.  Those  components  related  only  to 
systems  incorporating  land  treatment  were  designed  and  costed  by 

* The  contingency  factors  were  established  in  the  Wastewater  Management 
Program  Study  Procedure,  dated  1 May  1972,  to  ensure  consistency  among  the 
several  concurrent  Survey  Scope  Studies. 
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appraisals;  therefore,  the  prices  are  estimates  only.  In  addition,  the 
cost  for  farm  buildings  to  be  acquired  can  vary  greatly,  depending  upon 
the  areas  selected,  and  until  a firm  plan  is  available,  no  definite 
amounts  can  be  given." 

Sources  of  Costing  Information 

In  addition  to  the  accumulated  costing  experience  of  Wright- 
McLaughlin,  Havens  and  Emerson,  and  AWARE,  a number  of  other  organiza- 
tions were  consulted  to  obtain  as  broad  a base  as  possible  for  costing 
the  twelve  alternative  wastewater  management  plans.  Cost  data  from  actual 
contract  bids  is  the  preferred  source  of  costing  information,  and  such 
actual  unit  costs  were  used  as  a basis  wherever  practical.  Governmental 
Agencies,  such  as  the  United  States  Bureau  of  Reclamation,  played  an  im- 
portant role  in  providing  information.  The  Corps  of  Engineers  supplied 
special  research  material  prepared  under  contract,  such  as  the  "CRREL 
Report",  and  compiled  resource  material  and  cost  curves  for  consultants 
engaged  in  pilot  studies  currently  under  way.  The  Environmental  Protection 
Agency,  and  other  agencies  directly  concerned  with  wastewater  management, 
prepared  background  studies  and  prototype  environmental  impact  statements. 
Other  sources  of  information  included  the  consulting  firms  of  Bauer  En- 
gineering, Inc.  and  Woodward-C 1 evenger  Associates,  Inc.,  university  per- 
sonnel, manufacturers,  and  articles  and  reprints  from  various  journals. 

Sharing  of  Costs 

As  defined  on  page  )60  of  the  Summary  Report,  Study  Area  taxpayers  would 
pay  25%  of  Capital  Costs  and  100%  of  0 6 M Costs;  Federal  taxpayers  would  pay 
15%  of  Capital  Costs,  and  Industry  would  pay  100%  of  industrial  pretreatment 
costs . 
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FORHULATION  PLAN  9 

NDCP-FEDERAL  STANDARDS  - COMBINATION  LAND/WATER-BASED 


PLAN  DESCRIPTION 

Formulation  Plan  9 has  been  developed  for  the  C leveland-Akron  Three 
Rivers  Basin  using  techniques  suggested  by  other  investigators*  Massive 
regionalization  of  treatment  facilities  is  one  feature  represented.  A 
minimum  number  of  plant  sites  is  utilized.  Another  alternate  feature 
investigated  is  the  use  of  aerated  lagoons  for  secondary  treatment  in 
conjunction  with  the  land-based  plants. 

The  western  land  treatment  management  area  will  include  aerated 
lagoons  for  secondary  treatment  of  the  domestic,  industrial,  combined 
and  separate  storm  runoff  carried  by  the  Effluent  Transmission  Tunnel. 
Four  of  the  existing  shoreline  plants,  which  are  load  points,  will  be 
converted  to  plants  providing  only  preliminary  treatment.  The  remain- 
der of  the  shoreline  plants  will  be  abandoned  and  the  plant  sites  con- 
verted to  public  use. 

The  Upper  Cuyahoga  Basin,  including  Burton  and  Middlefield  areas, 
will  include  a regional  land-based  treatment  system  to  provide  for  low 
flow  augmentation  of  the  Upper  Cuyahoga  River,  above  Lake  Rockwell. 

Sludge  handling  from  the  shoreline  plants  and  Cleveland  Southerly 
is  to  Harrison  County  strip-mined  areas  via  the  existing  pipeline  right- 
of-way.  Sludge  disposal  from  the  advanced  wastewater  treatment  plants 
is  by  incineration  with  ash  disposal  to  land-fill  sites. 

Formulation  Plan  9 is  illustrated  on  Drawing  P-9,  for  the  year 


2020,  and  on  a figure  in  the  General  Section  which  shows  the  outlying 


land  management  area  and  Tunnel.  Schematic  Flow  Diagrams  2,  3,  5 and  6 
illustrate  design  concepts.  A summary  plan  description  is  given  in 
Table  9“A  for  the  muni cipal -Industrial , combined  sewage  conveyance  and 
treatment.  In  Table  9"B  a summary  description  is  given  for  storm 
runoff  storage,  conveyance  and  treatment. 

WASTEWATER 

To  accomplish  regionalization  under  this  plan,  long  interceptors 
will  serve  the  Three  Rivers  Basin  service  area.  These  interceptors 
will  collect  domestic.  Industrial  waste  flows  and  stormwater  runoff 
from  detention  storage  basins.  The  stormwater  will  be  released  or 
pumped  into  the  Interceptors  during  off-peak  hours  when  excess  capac- 
ity is  available  in  the  interceptors  and  in  the  treatment  plants. 

SLUDGE  DISPOSAL 

Several  basic  methods  of  sludge  disposal  are  proposed  in  Plan  9. 

The  method  used  with  advanced  wastewater  treatment  plants  consists 
of  incineration  and  land-fill.  This  method  will  be  used  at  New  Kent, 
Akron,  Chagrin  Falls,  North  Olmsted,  and  Southerly. 

The  second  method  is  to  allow  the  secondary  sludge  to  be  oxidized 


IX-2 


in  the  aerated  lagoons.  Some  sludge  accumulation  will  occur  in  the 
facultative  lagoons  and  must  be  periodically  disposed  of.  Disposal  for 
these  plants  (Hiram  Rapids,  Randolph  and  Western  Ohio)  is  by  land 
application  of  the  sludges. 

REUSE  OPPORTUNITIES 

A wide  range  of  reuse  opportunities  as  described  in  the  General 
Section  of  this  report  is  applicable  to  Plan  9 because  of  the  "combin- 
ation nature  of  the  plan". 

The  only  restriction  on  reuse  as  a result  of  this  plan  would 
relate  to  potential  uses  along  the  tunnel  route  which  would  require  a 
relatively  high  quality  water.  The  tunnel  would  transmit  only  primary 
treated  sewage  which  might  not  be  acceptable  for  many  industrial  uses. 

Return  flow  to  the  Upper  Cuyahoga,  to  the  Middle  Cuyahoga  at  New 
Kent  and  Akron,  will  provide  for  low-flow  augmentation  in  specific 
reaches.  The  Lower  Chagrin  and  Lower  Rocky  River  will  also  experience 
low-flow  augmentation;  however,  the  Upper  Chagrin  and  Upper  Rocky 
River  will  tend  towards  water  deficiencies.  The  Cleveland  Southerly 
plant  will  provide  extensive  opportunities  for  reuse  of  the  effluent, 
and  will  contribute  significantly  towards  maintaining  the  lower  reaches 
of  the  Cuyahoga  as  a flowing  stream. 

This  plan  has  identified  significant  land  areas  in  western  Ohio  to 
serve  municipalities  outside  of  the  Three  Rivers  Basin,  including 
Sandusky  and  Toledo.  This  plan  also  contemplates  major  new  power  plant 
construction  at  the  effluent  storage  reservoirs,  these  power  plants 
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generally  being  situated  in  optimum  areas  relative  to  long-term  power 
demands  and  network  system  planning. 
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The  return  flow  from  the  irrigated  lands  in  western  Ohio  would  be 
distributed  to  western  Ohio  streams  in  a manner  consistent  with  the 
northwestern  Ohio  water  plan.  Lands  selected  for  irrigation  in  western 
Ohio  fall  into  a category  designated  by  the  Great  Lakes  Basin  Commission 
as  having  urgent  needs  for  drainage  and  generally  being  water  deficient. 

REGIONALIZATION 

In  this  discussion  "regionalization"  is  connotated  to  mean  a 
reduction  in  number  of  treatment  plants,  rather  than  the  objective  of 
regionalizing  planning  and  management.  The  reduction  in  •, umber  of 
plants  would  result  in  increasing  lengths  and  sizes  of  tran...iii  ss  i on 
conduits  and  in  more  "gallon-miles"  of  waste  flow  movement. 

Since  sanitary  sewage  is  an  unstable  mixture  including  oxygen- 
demanding solids,  it  can  become  septic  during  transportation.  Rather 
than  treat  septic  sewage  or  risk  corrosion  of  sewers,  the  designs 
provide  for  sewage  aeration  stations  along  the  transmission  sewer 
lines.  These  would  be  located  at  points  where  the  dissolved  oxygen  sag 
curve  approaches  zero  and  would  raise  the  dissolved  oxygen  concentration 
to  approximately  6 mg/liter. 
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ATTACHMENT  C 


U.  S.  ARMY  CORPS  OF  ENGINEERS 
CLEVELAND-AKRON  THREE  RIVERS  WATERSHED 
WASTEWATER  MANAGEMENT 
SURVEY  SCOPE  STUDY 


FORMULATION  TECHNICAL  REPORT 


PART  II 

SELECTED  PLANS 


MARCH  1973 


PREPARED  BY 

WRIGHT-McLAUGHLIN  ENGINEERS 
DENVER  COLORADO 

UNDER  CONTRACT  NO.;  DACW49-72-C-0051 


TABLE2-A 

MUNICIPAL- INDUSTRIAL  DESIGN  DATA  FOR  2020 
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storm  runoff  design  data  for  2020 


MUNICIPAL-INDUSTRIAL  DESIGN  DATA  FOR  2020 


r 


O) 

o> 

C 

03 

o> 

c 

< 

< 

< 

c 

c 

o 

4-) 

0) 

43 

E 

• 

4) 

4- 

• 

• 

• 

03 

a: 

u 

o 

cst: 

DC 

X 

o 

U 

>s 

E 

X 

X 

X 

43 

E 

03 

X 

u 

o 

3 

43 

L) 

o 

u 

X) 

o 

F— 

u 

o 

0 

o 

Q 

a: 

o. 

4-* 

4-> 

C£. 

CL 

X 

03 

(A 

c 

O 

o 

C 

03 

0 

o 

0 

2 

4-t 

4-1 

4-< 

O 

Q. 

"O 

4) 

43 

*o 

43 

43 

43 

43 

o> 

• 

o> 

03 

03 

• 

03 

• 

03 

C 

u 

u 

T3 

C 

1- 

u 

u 

i_ 

»— 

flj 

CD 

03 

4) 

03 

CD 

03 

CD 

03 

£ 

X 

X 

4-» 

X 

X 

X 

• 

o 

4-* 

u 

03 

<A 

L3 

4-1 

u 

4.1 

u 

X 

(/) 

</) 

(A 

O 

>— 

CA 

«A 

(A 

(A 

(A 



03 

_ 

o 

X 

•— 

43 

♦— 

03 

•— 

u 

Cl 

UJ 

O 

43 

O 

Q 

UJ 

O 

4-* 

t/3 

(T» 

II 

LTV 

_ 

— 

CM 

O 

CM 

LT\ 

iX\ 

CM 

00 

CM 

E 

- 

CM 

- 

•— 

- 

- 

•> 

• 

</> 

» 

- 

- 

■— 

-a- 

(T>00 

00 

O 

PO 

r*\ 

CM 

-a* 

»— 

• 

— 

— 

cvi 

<M  •— 

CM 

ro 

CM 

xX 

1 

1 1 

1 

1 

rp\ 

1 

\D 

1 

v£> 

CM 

1 

o 

cn 

QC 

CC  cc 

OC 

en 

ro 

CL 

CM 

oc 

CM 

X 

43 

X 

03 

Q. 

2 

u 

2 

u 

>H 

1- 

3 

1- 

03 

*-! 

4- 

•— 

C 

X 

O. 

c 

u- 

O 

> 

•— 

03 

43 

■o 

0> 

3 

O 

4-t 

4- 

- 

2 

— 

■ — 

43 

o 

4) 

0 

C 

X 

c 

O 

*o 

X 

03*0 

4.J 

1 

c 

— 3 

c 

(_> 

X 

o 

4-» 

o 

0 

CD 

«— 

E 

c 

■o 

v> 

a— 

0> 

^ o 

o 

4-» 

u 

X 

4-< 

C 

~ 

03 

3 

•— 

•— 

£ 

03 

3 

u 

«— 

4-1 

3 

4-1 

O 

o 

X 

■ — 

-D 

31 

X 

C 4) 

o 

•— 

o 

u 

z 

- 

X 

*o 

o 

3 

O 

_ 

4- 

— trt 

o 

E 

(A 

O • 

a. 

4-> 

c 

u 

o 

•— 

a 

• 

u 

C 

X 0) 

E 

o.  a 

0 

2 

c 

u 

03 

43 

L> 

- 

(A 

0 

X 

•> 

3 

X 

2 

4-> 

3- 

• 

o_ 

3 

O 

X 

- 

C 

l_ 

— 

c 

(J 

o>  o> 

(A 

</> 

o 

03  H- 

u 

K 

o 

Q. 

“ 

X 

•— 

03 

< 

X 

3 

c 

c 

C 

X 

w 

•— 

LO 

o 

< 

3 

1_ 

X 

1- 

E 

• 

•— 

p— 

U- 

Q 

*—  <A 

u 

43 

♦ O 

• 

03 

IA 

X 

</) 

u 

■O  • 

»— 

O 

u 

T)  •— 

(D 

o> 

O.  > 

03 

03 

X 

- 

X 

a— 

o 

43 

O 

o 

3 ^ 

X 

CD 

3 — 

C 

2 1- 

C 

c 

2 

c 

— 

o 

— 

tA 

— O 

X 

^ •— 

3 

03 

»-  43 

•— 

•— 

1- 

0 

O 

2 

03 

u 

43 

V 

o — 

>- 

■M 

4-» 

OX 

X 

u 

(A 

T3 

-D 

4-* 

“ 

03 

X 

X 

•— 

4-> 

o> 

4) 

c 2 

•— 

u 

(A 

c 

»— 

O 

43 

Jl 

43 

• — 

•— 

•— 

> 

03 

c 

— (A 

u 

• 

O 

43 

— 

u 

u a: 

X 

O 

03 

■o 

> 

*o 

4-* 

lA 

4-« 

•— 

nj 

C 

4) 

(A 

c 

o 

4-1 

4- 

o 

o 

X 

c 

u 

43 

3 

03 

(A 

o> 

0) 

3 

> 

— 

43  — 

O 

X U 

03 

4- 

X 

0 

03 

•• 

4-> 

o 

C 

X 

u 

X 

• U 

0) 

d. 

X 

O 

c 2 

03 

43 

C 

O 

w 

CL 

03 

lA 

o 

03 

4J  m 

CQ 

»- 

o 

4-f 

— <A 

43 

(A 

» *■* 

•— 

43 

“ 

X 

E 

43 

L. 

“D 

X 

4) 

</> 

c 

-1  C 

L. 

C 

X (A 

X 

> 

X 

00 

•— 

(A 

4-* 

O 

u 

> 

03  4-> 

« 

01 

X 

3 

03 

o 

2 43 

<A 

4-> 

•— 

4-> 

“ 

X 

O 

03 

</> 

O 

<A 

0 

-J  0 

4) 

u 

L. 

X 1- 

K -J 

•— 

3 

u 

o 

X 

2 

>— 

ja 

u 

CQ 

m 

■> 

4-* 

X 

O 

O 

43 

- 

X 

» 

*-j 

•o 

01 

>■  c 

03 

4-* 

c 

X 

03  *0 

43 

(A 

a. 

z 

4-1 

X 

0) 

c 

4)  O 

_i 

2 

4^ 

3 

3 •« 

4-» 

o 

c c 

43 

■ — 

• 

u 

2 

43 

43 

lA 

X 

•— 

(A 

iA 

X 

O .3C 

•— 

Q. 

— 3 

4-» 

X 

• 

4-> 

• — 

(A 

03 

h- 

• 

u 

u 

c 

u 

>* 

c 

03 

*— 

O O 

o 

■o  0 

3 

u 

p— 

X 

3 

> 

— 

X 

2 

43 

m 

c 

o u 

4) 

3 

UJ 

u 

•— 

•> 

43  1- 

0 

c 

2 

o 

(A 

X 

*o 

4) 

m 

(A 

03 

C O 

U 

4-» 

03  2 

03 

X 

X 03 

03 

> 

H 

03 

1- 

- 

4) 

*— 

- 

0) 

i_ 

CO 

u 

• 

C tA 

c 

o 

43 

u 

X 

43 

c 

1/3 

a— 

4-* 

> 

a 

(A 

CO 

CO 

X 

U 

4> 

43 

03 

— C 

*— 

c 

» 03 

«A 

CD 

43 

-X 

(A 

o 

03 

lA 

4-1 

• 

•— 

■o 

c 

T3 

a 

C 

43 

•O  3 

■o 

03 

O,  43 

0} 

X 

u 

03 

l_ 

• 

U 

£ 

(A 

(A 

•— 

• 

o c 

•— 

C 

Q. 

U 

43  U 

43 

u 

2 u 

X 

• 

X 

0 

X 

4-* 

U 

o 

•— 

43 

4-* 

0) 

CM 

UJ, 

4-»  03 

X 

03 

3 

C 

X CD 

X 

CD 

1-  C 

a. 

:»  < 

X 

X 

(/) 

o 

O 

3 

I 

X 

1- 

K 

1- 

y- 

h- 

3- 

O 

o\ 

o 

CM 

P*«- 

00 

O 

o 

o 

00 

— 

CM 

lA 

o 

irv 

PA 

PA 

— 

PA 

X 

w 

03 

43 

4-1 

L. 

43 

0 

a— 

43 

»— 

X 

o 

0 

> 

4-) 

43 

o 

<A 

(A 

II 

03 

0) 

X 

03 

E 

c 

c 

L. 

C 

3— 

U 

•— 

43 

0 

O 

C 

*D 

2 -o 

> 

u 

43  U 

4-1 

z 

£ 

Z £ 

to 

z 

• — 

MI-5 


V.,, •'nt.r C-:  i. . . .- i , **•  ■ * 


TABLE  >A 

MUNICIPAL- INDUSTRIAL  DESIGN  DATA  FOR  2020 


• 

• 

• 

• 

3 

oe: 

od 

L. 

i. 

•O  tA  , 

CD 

CD 

C V ct 

c 

c 

— u 

— 

<0 

(0 

1 o >. 

u 

L. 

L. 

L. 

• < ^ 

cn 

at 

o 

o 

O . U 

<D 

fO 

u 

u 

Q 

-C 

3 

3 

o 

o 

«t 

< 

r 8 o 

o 

o 

O 

O 

4-t 

4-> 

4-> 

4-1 

4-* 

* to 

v\  y Qi 

4> 

0> 

0) 

4) 

y C7> 

O) 

o>  • 

o> 

at 

c h-  u 

i_ 

u 

u 

Si  ^ 

fO 

<U  03 

fO 

X 

-C 

x: 

o 

u 

u 

u 

(/> 

ut  (/) 

</) 

(/) 

CJ  — 1 

d) 

o 

o 

Q 3 

o 

o 

- 

00 

<—  o 

m -d- 

CM 

LO 

• CM  CM 

•>  m 

• 

- 

trvvD 

VO  - - 

o • 

-d- 

ro 

— CM 

CO 

CM 

1 

1 — CM 

1 

fO 

1 

z z 

■z.  •>  - 

X - 

Z 

X 3C 

Xoo  — 

X CM 

X (T\ 

oc 

o o 

o ““  CM 

<_) 

O CM 

o 

0 

• 

at 

4-> 

o 

Q. 

c 

X 

3 

•— 

0) 

o 

>— 

1- 

■a 

• 

a 

•* 

CO 

o 

« 

« 

• 

• 

3 

« 

D- 

c 

■o 

0 

43 

a.  CL 

43 

T) 

QC 

-» 

a J- 

4) 

c 

• 

a— 

X 

U 

— 3 

at 

C 

U 

3 

t/> 

• 

« 

3 

<D 

o. 

<0 

o 

O • 

at 

— ^ 

43 

c 

h- 

a D. 

— • 

3 

o 

CO 

u O. 

c 

43 

<— 

U 

3 

h- 

4- 

u 

K 

0 

3 h- 

*— 

at  43 

•«— 

at 

o 

c 

4) 

h- 

</> 

C 

4> 

X 

<t  CO 

■o 

at  Ot 

a— 

43 

G 

4) 

O 

4-* 

o 

4-» 

43 

3 

3 T3 

> 

c£ 

</t 

c 

> 

u 

t/t 

43 

43 

• X 

X 

2 

<D 

c 

4) 

u 

0 

4) 

4) 

o» 

u 

• 

CL  U 

O 

L. 

E 

0 

«. 

3 

O 

3 

o 

X 

(/) 

3 

o 

at 

3 4J 

c 

X X 

a— 

c 

"O 

X 

X 

X 

4) 

o 

</) 

4) 

— 

1-  0- 

u C 

u 

c 

Cft 

« 

3 

cr 

4; 

3 

4; 

L. 

D. 

3 *— 

at 

0] 

tn 

4- 

u 

4> 

CO 

L. 

« 

QC 

C3 

43 

K 

43  U 

T3 

O 43 

— — 

a. 

to 

o 

3 

Z 

o 

JC 

> 

co 

3 43 

43 

CO  X 

a— 

"a 

0) 

CD 

T3 

u 

a. 

4-> 

4-»  — 

X 

X 

O 

> 

c 

LU 

4- 

<D 

u 

fD 

CL 

(n 

•— 

j*: 

C — 

at 

•>  - 

0 

3 

0 

O 

O 

4) 

CL. 

3 

43 

CO 

u 

43  43 

i_ 

*a  43 

a> 

2 

^ « 

0 

•— 

4> 

0 

> 

H 

:3 

to 

X t_ 

43 

0 OtT3 

c 

O T) 

E 

ro 

X 

r— 

* 

a. 

h“ 

i-> 

O T3 

o 

43 

0> 

V 

u 

43 

4) 

_ 

.— 

L. 

- 

at 

4- 

43 

2 — 

o 

> 

4-  4-» 

X 

o 

O 

u 

CO 

4) 

43 

<0 

43 

0 O) 

3 

C V. 

5 

43 

0 (/) 

a 

u 

(0 

4-1 

u 

•— 

— 

43  X 

43 

X 

E 

X 

4) 

3 

4> 

(/) 

Ut 

43 

U 

43 

c c 

> C 

c — 

o 

» 

u 

X 

> 

3 

4) 

»— 

< 

at 

o — 

43 

43  — 

at 

o o 

c 

4-* 

4) 

3 

O 

cc 

X 

<D 

at 

— X 

43 

X 43 

c 

a— 

•— 

(0 

o 

4-* 

4) 

X 

(_> 

O. 

c 

3 

4-»  O 

U 

X 

43 

X 

u 

z 

c 

Z 

<0 

•> 

O 

0 

X 

U X 

o 

a. 

H 

43 

U -M 

CD 

X 

4) 

0.4- 

c 

o 

T3  4- 

at 

O u 

4-» 

O 

4-» 

X 

3 

0 

■M 

u 

•> 

CL  4-* 

■D 

0 0 

4.W 

at 

a 0 

• 

</t 

3 

3 

o 

1- 

3 

43 

4-> 

3 

C 

O 

3 

3 

z 

— 

o 

>. 

0 

c 

c 

o 

> 

O 

- o 

43 

5 C 

o 

X 

«. 

u 

u 

<0 

C 

0 

*— 

43 

i— 

43  0 

? 

u 

4> 

G 

3 

4t 

u 

o 

•— 

43 

43 

u 

L.  03 

X- 

a—  a.M 

4) 

X 

fO  o 

4) 

(/> 

X 

vt 

X 

l/t 

4-> 

(/t 

4-> 

0 0) 

43 

at 

at 

4-1 

o ^ 

Q. 

3 

43 

3 

<D 

c 

u 

<0 

— 

at 

U 43 

Li_ 

c u 

43 

3 

0 V 

CL 

0 

X 

4) 

X 

• 

3 

O 

X 

43 

•— 

3 X 

O 

43  O 

X 

o 

_J  X 

X 

Li. 

o. 

Z 

o. 

:s 

X 

a o- 

X 

o 

< Q- 

X 

1-  a o- 

CO 

Chagrin  Falls  3.58  T Local,  Bentleyvi 1 le,  Moreland  Hills,  CHM-23,26,  Discharge  to  Chagrin 

portions  of  Russell  Twp,  Chagrin  Falls  27  West  Br. 

Twp,  Russell  Twp.  Balnbridge  Twp, 

Phase  out  Wenhaven,  Solon  N.  E., 

Scarsdale  Estates  STP's. 


FORMULATION  PLAN  4.  NDCP-FEDERAL  STANDARDS-ALL  LAND  TREATMENT 


PLAN  DESCRIPTION 

This  land  treatment  plan  is  built  upon  Formulation  Plan  2.  Full 
land  treatment  of  all  storm  runoff  has  been  included.  The  reader  is 
referred  to  Plan  2. 

Formulation  Plan  k proposes  complete  land  treatment  of  sanitary 
sewage,  compatible  industrial  wastes  and  urban  storm  runoff  after 
secondary  biological  treatment  processes.  Irrigation  areas  used  are 
agricultural  lands,  or  potential  agricultural  land,  in  the  Three  Rivers 
Basin,  coupled  with  the  large  areas  of  agricultural  land  lying  west  of 
Cleveland  in  the  Lake  Erie  drainage  basin.  Sludge  disposal  is  via  two 
pipelines  to  strip-mined  lands  for  the  larger  metropolitan  plants,  and 
by  local  land  application  for  smaller  plants. 

The  basic  philosophy  incorporated  into  this  Plan  k for  separated 
storm  runoff  treatment  is  that,  when  practical,  the  storm  runoff  is 
treated  in  the  basin  of  origin,  so  as  to  alter  the  natural  hydrological 
regime  as  little  as  possible.  Storm  runoff  in  the  Cleveland  and  Akron 
Metropolitan  Areas  is  conveyed  to  the  western  land  treatment  management 
area  after  receiving  secondary  treatment. 

Plan  k assumes  all  land  treatment  and  is  intended  to  meet  the 
criteria  requirements  for  a NDCP-Federal  Standards  Plan.  The  water 
quality  design  criteria  are  the  anticipated  standards  to  meet  the 
national  goal  of  no  discharge  of  constituents  at  critical  levels. 

Formulation  Plan  4 is  illustrated  on  Drawing  P-4  for  the  year 
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2020.  Schematic  Flow  Diagrams  5 and  6 illustrate  typical  design 
concepts.  A summary  plan  description  is  given  in  Table  4-A  for  the 
municipal  and  industrial  wastewater  conveyance  and  treatment.  In 
Table  4-8  a summary  description  is  given  for  storm  runoff  storage, 
conveyance  and  treatnvnt . 

WASTEWATER 

Municipal  wastewater  is  treated  in  conventional  secondary 
b i olog ica 1 -type  facilities.  Separate  urban  storm  runoff  is  generally 
treated  in  its  basin  of  origin  on  land  either  by  spray  irrigation  or 
overland  runoff  techniques. 

The  Drawing  P-4  shows  underground  mined/surface  storage  for 
combined  stormwater.  This  storage  is  shown  schematically  for  the  full 
one-year  frequency  storm.  Combined  sewage  would  be  evacuated  in 
f approximately  three  days  for  treatment  and  then  for  discharge  to  the 

Effluent  Transmission  Tunnel. 

In  the  Cleveland  Easterly  Basin  a new  treatment  plant  with  a 
capacity  of  approximately  159  MGD  is  needed  for  the  combined  storm 
. sewage.  This  new  plant  would  provide  primary  treatment  only.  It 

f 

[ would  function  only  during  and  after  the  larger  storm  when  Cleveland 

Easterly  would  be  overtaxed. 

The  Cleveland  Westerly  Basin  would  have  a primary  plant  increment 
added  with  a capacity  of  29  MGD  to  treat  combined  sewage  inflow  which 
exceeded  the  capacity  of  the  Westerly  Plant. 
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sewer  flows 


The  Akron  Plant  would  be  capable  of  treating  combined 
for  the  one-year  frequency  in  approximately  three  days,  using  peaking 
capacity  during  off-peak  hours;  however,  a primary  increment  would  be 
needed  with  a capacity  of  about  41  MGD  for  excess  flows  originating 
from  the  separate  storm  runoff. 

This  plan  for  combined  sewage  can  be  expanded  to  handle  the  5 
or  10-year  frequency  storm  if  future  needs  change. 

Combined  sewage  receiving  only  primary  treatment  in  the  Metro- 
politan areas  will  receive  supplemental  treatment  at  the  land  management 
area  in  the  storage  reservoir. 

Industrial  wastes  receive  pretreatment  so  as  not  to  upset  the 
biological  processes.  The  pretreatment  is  less  than  that  needed  before 
a conventional  tertiary  facility  since  the  land  provides  storage 
capacity  for  considerable  amounts  of  constituents. 


SLUDGE  DISPOSAL 

Sludge  disposal  in  Formulation  Plan  4 is  by  two  methods: 

(1)  strip-mine  application  and  (2)  in-basin  agricultural  application. 

Those  plants  utilizing  the  strip-mine  application  of  sludge 
disposal  are  in  the  general  vicinity  of  the  existing  10-inch  pipeline, 
(and  along  the  Effluent  Transmission  Tunnel),  now  terminating  in 
Harrison  County.  The  sludge  piped  to  this  point  is  used  to  renovate 
strip-mined  lands  in  Harrison  and  neighboring  counties.  Treatment 
plants  using  strip-mine  application  of  sludge ‘disposal  are: 
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Rocky  River 
North  Olmsted 


Wi 1 loughby-East lake 
Mantua 


Lakewood  Ravenna 

Southerly  New  Kent 

Westerly  Akron 

Easterly  Tinkers  Creek 

Eucl id  Si Iver  Creek 

McFarland  Creek  Aurora  Central 

Chagrin  Falls  Auburn 

Shalersboro 

The  remaining  treatment  plants  proposed  for  Plan  k dispose  of 
sludge  by  in-basin  agricultural  applications.  They  are  plants 
usually  removed  from  the  sludge  pipeline  and  have  available  land 
nearby  for  sludge  treatment. 

Land  treatment  areas  within  the  Three  Rivers  Basin  will 
receive  sludge  applied  along  with  the  irrigation  water  in  most  cases. 
Where  nutrient  loads  may  become  too  high  because  of  heavier  hydraulic 
application  rates,  sludge  will  be  applied  to  other,  but  existing 
farmland,  separately  from  the  irrigation  applications,  by  trucking, 
spreading,  and  discing.  Application  rates  will  be  in  accordance  with 
crop  and  soil  needs.  Sale  of  such  sludge  to  agriculture  may  be 
feasible. 

REUSE  OPPORTUNITIES 

The  full  range  of  reuse  opportunities  are  essentially  available 

lV-4 


for  this  plan,  as  described  in  the  General  Section  of  this  report. 
However,  industrial  reuse  is  limited  to  Cleveland  Southerly  because 
of  the  extensive  out-of-basin  transport  of  water  from  Akron  and  the 
Cleveland  Metropolitan  plants.  Upper  and  middle  basin  land  treatment 
return  flow  is  available  for  stream  augmentation  of  low  flows  in  the 
Three  Rivers  Basin. 
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Secondary  2)  Basins  discharging  to  municipal-  3)  Sm  • Strip-mined  land  reclamation 

industrial  plants,  Ag  = Agricultural  land  application 

' In  = Incineration,  ash  to  landfill 
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Aurora  Central  2.98  S Aurora,  portion  of  Mantua  Twp,  Aurora  Twp.  CHN-30,32  6?1  acres  for  land  treatment 

Phase  out  Robin's  Trailer  Park  STP.  33,3^  on  the  Chagr in-Cuyahoga  Basins 

Boundary.  Adjacent  area  is 
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middle  basin  area  are  the  Akron  and  Cleveland  Southerly  plants 
which  would  be  "model"  tertiary  treatment  plants, 
c.  Shoreline  Areas  and  Lower  Basins,  where  existing  wastewater 

collection  systems  flow  to  shoreline  sewage  treatment  plants  for 
direct  discharge  to  Lake  Erie.  Here,  the  domestic,  industrial 
and  combined  sewage  would  be  treated  in  secondary  treatment  plants 
and  the  effluent  would  be  discharged  to  the  Effluent  Transmission 
Tunnel  for  transportation  to  the  v/estern  Ohio  land  treatment 
management  area. 

Under  this  plan,  using  State  Standards  design  criteria,  urban 
separate  storm  runoff  would  receive  at  least  sedimentation,  micro- 
straining, and  disinfection.  This  would  occur  in  natural  channel  storm 
runoff  basins  whc  m sewers  did  not  generally  exist.  In  some 

instances,  vaca  jnt  plants  would  be  utilized  for  the  urban  run- 

off treatment,  as  well  as  rapid  infiltration  basins  where  geologic 
conditions  were  appropriate.  In  Metropolitan  Cleveland,  urban  separate 
storm  runoff  would  generally  receive  settlement,  microstraining  and 
disinfection  before  release  to  the  river  or  lake. 

The  plants,  conduits,  storage  basins,  and  design  layout  represent 
the  2020  year  conditions.  Return  flov/  consideration,  as  well  as 
economics,  have  strongly  influenced  plant  locations  and/or  type  of 
treatment.  The  use  of  multiple  storm  water  retention  basins  will 
reduce  peak  flows  and  provide  streamflow  augmentation  opportunities. 
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Provision  could  also  be  made  to  utilize  an  enlarged  land  treatment 
area  to  include  some  additional  western  Ohio  communities  and  for  Toledo, 
Ohio. 

SLUDGE  DISPOSAL 

Sludge  disposal  in  Formulation  Plan  6 is  by  three  methods: 

(1)  strip-mine  application,  (2)  incineration  and  (3)  in-basin  agri- 
cultural application. 

Those  plants  utilizing  the  strip-mine  application  of  sludge 
disposal  are  in  the  general  vicinity  of  the  existing  lO-inch  pipeline, 
(and  along  the  Effluent  Transmission  Tunnel),  now  terminating  in 
Harrison  County.  The  sludge  piped  to  this  point  is  used  to  renovate 
strip-mined  lands  in  Harrison  and  neighboring  counties.  Treatment 
plants  using  strip-mine  application  of  sludge  disposal  are: 

Rocky  River  Euc i i d 

Lakewood  Wi 1 loughby-Eastlake 

Westerly  Ravenna 

Easterly 

Incineration  with  ash  to  land-fill  is  proposed  for: 

North  Olmsted  Bedford  Heights 

Southerly  New  Kent 

Akron  Macedonia 

The  remaining  treatment  plants  proposed  for  Plan  6 dispose  of 
sludge  by  in-basin  agricultural  applications.  They  are  plants  usually 
removed  from  the  sludge  pipeline  and  have  available  land  nearby  for 
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sludge  treatment. 


REUSE  OPPORTUNITIES 

The  full  range  of  reuse  opportunities  as  described  in  the  General 
Section  of  this  report  are  generally  applicable  to  Plan  6 because  of 
the  "combination"  nature  of  the  plan. 


VI -5 


MUN 1C  I PAL- INDUSTRIAL  DESIGN  DATA  FOR  2020 


cn 

<t 


O) 


o> 

c 


c 

t/) 

c 

C 

4) 

c 

O 

<D 

4) 

4-> 

4-1 

C 

9^ 

4) 

9^ 

•— 

o 

c 

4) 

E 

in 

c 

0 

E 

in 

E 

■D 

<D 

E 

•— 

u 

4-« 

3i 

•— 

w 

V. 

w 

4) 

• — » 

4-1 

X 

ID 

(D 

X 

E 

IT? 

3 

ID 

■D 

4J 

4> 

4) 

»D 

4> 

0 

V 

ID 

4/ 

a; 

4>-> 

L. 

<D 

O 

i_ 

o 

L. 

4) 

L_ 

X 

c 

4-1 

U- 

4) 

4-* 

W 

-C 

C 

w 

H- 

4) 

O 

— 

Li- 

4-< 

ID 

O 

X) 

a 

3 

— 

*D 

T3 

D 

c 

E 

a 

c 

o 

C 

- 

in 

C 

• 

—n 

<D 

ID 

T3 

«D 

<D 

o> 

ID 

4) 

fD 

*■> 

T) 

— 

4) 

C 

— 

■ — 

m 

in 

— 

in 

«D 

<D 

■o 

«D 

u o>  c 
O ^ <D 


V)  O 
C (/) 


lA  o — 

r^^  4-<  o- 


-d*  <0  c 

rsi  u ns 
-3“  O 
Q. 


c o>  E 

— < i/> 


*o 

sz 

c 

o 

ID  >• 

c 

> 

o 

4> 

<D 

•M 

4-1 

u> 

c 

Q. 

'i-  O 

CO 

Q. 

3 

4) 

2 0-0 

O 

2 

o 

O 

1—  c c 

c 

X 

J- 

O 

c 

(D 

-C  o 

■4^ 

4> 

>■  X 

4_l  •— 

u 

4) 

■*-* 

3 

4) 

3 

o 

y-  -2^  3 
COO 
o c 

0—4) 
^ tfi 
• 4) 

u 0)J= 
O C Q-  • 


O *- 

(/>  o • 
o.  a 

-C  5 
O CT»  H 
C C 
<\3  — 

U T3  — 
CO  3 — 


4> 

>•*0 

O 

O X 

X 

2 

"O 

in 

CT) 

• 

> 

4) 

3 

* 

in  c 

•— 

K 

• 4) 

4) 

C 

in 

O 

■ — 

- 

4)  — -X 

O.  X 

•— 

4-* 

4) 

c 

<D 

O 

o 

in 

3 o 

4-» 

i_ 

2 

CD 

c 

to 

4) 

c 

•— 

■ — 

4>  — 

4> 

1—  CT) 

L. 

l_ 

ID 

<D 

X 

X 

— 

5 

•— 

O C 2 

ID 

CD 

C 

4) 

(D 

— 

o 

in 

*—  • 

4->  *—  in 

4) 

C 

— 

4-1 

X 

a. 

4) 

c 

4) 

c 

X «n 

-1  c 

U 

fD 

^ 4-1 

m 

o 

fD 

> 

• 

3 

— 

>*  3 

ID 

U 

O m 

4) 

in 

<— 

<L 

u 

O 

4) 

1_ 

>^o. 

1-  >■  i- 

CD 

>-  — 

X 

•— 

<D 

CD 

X 

_X 

CD 

— K 

ID  <M  CO 

« 

X 

■D 

— 

^ O 
O 

C 4)  C 
<D  — O 
— 

CO  O 

C 1. 


*-«  c 

3 3-' 
^ O 
— O O 
u — 
•M  nj  2 
c in 

<D  — C 
4)  "D  3 
1-  (U  >- 
< X CO 


> JT 

*-*  — 1-0 

C OC  o c 

<P  Q.  <0 

— >-  Q.  U 

O.  ^ 3 CO 

O 
O 
OC 


<ii* 


Strip-mined  land  reclamation 


